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Abstract

Recently, global warming has affected paradigm design and restoration of the city with urban 
infrastructure and energy planning and development. It has received attention from government agencies 
and related organizations to search for methods of problem solving to sustain the situation of climate 

change effect, especially in metropolises like Bangkok. Due to complicated structure of land use and 
overpopulation, Bangkok has inefficient infrastructure and development has focused on expanding road 
infrastructure to cover the transportation demands. This phenomenon inevitably affects the lifestyle of people in 
the city, thus this study presents as a potential solution an integrated approach to sustaining urban land use and 
transportation planning in order to reinvigorate the city through the promotion of integrated land use within the 
district. The analysis shows that the composition of urban form impacts choices of Bangkok residents which has 
resulted in residential allocation in the suburban areas and longer commutes. Finally, the increase in energy 
consumption in the transportation sector will remain unless there is an alternative urban planning with renewable 
energy sources or vehicle technology choices to replace the outdated version.
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バンコクのような大都市では急速な
拡大により都市機能が悪化している。
土地利用と新しい交通インフラの統
合で都市の活性化を目指す。
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1. Introduction

5DSLG�XUEDQL]DWLRQ�KDV�KDG�ERWK�QHJDWLYH�DQG�SRVL-
WLYH�LPSDFWV�RQ�XUEDQ�UHVLGHQWV��HVSHFLDOO\�LQ�XQFRQ-
WUROOHG� XUEDQ� H[SDQVLRQ� FRXSOHG� ZLWK� LQHI¿FLHQW�
WUDQVSRUWDWLRQ��7KH�QHJDWLYH�LPSDFW�RI�DXWRPRELOHV�
RQ�WKH�SK\VLFDO�HQYLURQPHQW�DQG�TXDOLW\�RI�OLIH�KDYH�
EHFRPH� FRQFHUQV� GXH� WR� WKH� FXUUHQW� WUHQG� RI� WKH�
JOREDO� HQYLURQPHQWDO� SUREOHP� RI� FOLPDWH� FKDQJH��
1RW�RQO\�KDV�SROOXWLRQ�IURP�YHKLFOH�FRQJHVWLRQ�KDG�
D�VLJQL¿FDQW�LPSDFW�RQ�XUEDQ�SRSXODWLRQ��WKH�RYHU�
FRQVXPSWLRQ�RI�IXHO�DQG�HQHUJ\�FRQVXPLQJ�DXWRPR-
ELOHV�IRU�GDLO\�FRPPXWHUV�LQ�%DQJNRN�KDV�EHFRPH�

D� SUREOHP� IRU� H[SHUWV� DQG� FRQFHUQ� DXWKRULWLHV� RI�
HQHUJ\�SODQQLQJ��+\SHU�XUEDQL]DWLRQ�KDV�RFFXUUHG�
ZKHQ�WKHUH�LV�D�PLJUDWLRQ�RI�WKH�SRSXODWLRQ�DQG�UHOR-
FDWLRQ�LQ�XUEDQ�DUHDV��7KHVH�FKDQJHV�DOVR�LQÀXHQFH�
XUEDQ� GHQVLW\��ZKLFK� LV� LQFUHDVLQJ� LQ� JURZWK� UDWH�
LQ� VHYHUDO� GLPHQVLRQV� �/LWPDQ�� �������(VSHFLDOO\��
ZKHQ�FRQVLGHUDWLRQ�LV�JLYHQ�WR�GHYHORSLQJ�FRXQWULHV��
WKH�UDSLG�JURZWK�RI�XUEDQ�DUHDV�LQYROYHV�WKH�XVH�RI�
SULYDWH�DXWRPRELOHV��HQHUJ\�FRQVXPSWLRQ�DQG�GHWH-
ULRUDWLRQ�RI�WKH�XUEDQ�HQYLURQPHQW��,Q�7KDLODQG��DV�
D�UDSLGO\�GHYHORSLQJ�FRXQWU\��WKH�WUDQVSRUWDWLRQ�VHF-
WRU�FRPSULVHG�RI�PRWRU�YHKLFOHV�SOD\V�D�VLJQL¿FDQW�
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UROH�FUXFLDO�WR�WKH�HFRQRP\�DQG�XUEDQ�GHYHORSPHQW��
(VSHFLDOO\��WKH�JURZWK�RI�WKH�FLW\�ZLWK�WKH�VFDWWHULQJ�
RI�GHQVLW\�DQG�VHWWOHPHQW�LQ�SHULSKHUDO�]RQHV�LQÀX-
HQFHV� ORQJ�GLVWDQFH� WUDYHO� SDWWHUQV�ZKLFK� UHTXLUH�
PRUH�HQHUJ\�FRQVXPSWLRQ��1HZPDQ�	�.HQZRUWK\��
�������:KHQ� FRQVLGHULQJ� WKH� XUEDQ� GHYHORSPHQW�
SDWWHUQ� RI� WKH� FHQWUDO� FLW\� RI� 7KDLODQG�� %DQJNRN�
UHSUHVHQWHG�LWV�KLJKHVW�GHYHORSPHQW�DUHD�GXULQJ�WKH�
SHULRG�IURP�WKH�����V�WR�WKH�����V�DV�GHPRQVWUDWHG�
LQ�)LJ����
� ,W� LV� REYLRXV� WKDW�%DQJNRN�KDV�EHFRPH�JUHDWO\�
GLVSHUVHG�ZLWK�WKH�KHDY\�PLJUDWLRQ��SDUWLFXODUO\�WKH�
VHWWOHPHQW� RXWVLGH� RI� WKH� XUEDQ� FRUH�� DOVR� NQRZQ�
DV�JUHDWHU�%DQJNRN��7KLV�JURZWK�RI�WKH�XUEDQ�DUHD�
EH\RQG�WKH�ERXQGDU\�RI�LWV�VXUURXQGLQJ�KDV�UHQDPHG�
WKH� RULJLQDO�%DQJNRN�0HWURSROLWDQ� DUHD� WR�%DQJ-
NRN�0HWURSROLWDQ� 5HJLRQ� �%05��ZKLFK� LQFOXGHV�
�� DGMDFHQW� SURYLQFHV��1RQWKDEXUL�� 6DPXW� 3UDNDQ��
3DWKXPWKDQL��6DPXW�6DNKRQ�DQG�1DNKRQ�3DWKRP��
:LWK�WKH�SRVLWLRQ�RI�XUEDQ�FRUH��WKH�SUHVHQW�RI�LQVWL-
WXWLRQV��HPSOR\PHQW�DUHDV�DQG�VHYHUDO�DFWLYLW\�FHQ-
WHUV�ORFDWHG�LQ�WKLV�DUHD�LQGXFHG�KLJK�LQWHQVL¿FDWLRQ�
LQ� WKHVH� DUHDV�ZLWK� D�PL[� RI� ODQG� XVHV�� LQFOXGLQJ�
SXEOLF��FRPPHUFLDO��HPSOR\PHQW�DQG�KRXVLQJ�DFWLYL-
WLHV��+RZHYHU��WKLV�LQWHQVLW\�GHPRQVWUDWHV�GLIIHUHQW�
GHJUHHV�RI�PL[�LQ�GLIIHUHQW�GHJUHH�RI�GHYHORSPHQW�LQ�
WKH�SHULSKHUDO�RU�VXEXUEDQ�DUHDV��
� 7KH�ZLGH�UDQJH�RI�LQWHQVLW\�KDV�GLUHFW�UHODWLRQVKLS�

ZLWK�WKH�GHQVLW\�RI�SRSXODWLRQ�DQG�PLJUDWLRQ�ZKLFK�
FDQ�EH�QRWLFHDEO\�VHHQ�LQ�7DEOH����7KH�YDULHW\�UDWH�
RI�SRSXODWLRQ�WRJHWKHU�ZLWK�WKH�GHQVLW\�UHSUHVHQW�D�
JRRG�LQGLFDWRU�WR�FKDUDFWHUL]H�WKH�OHYHO�RI�DWWUDFWLYH-
QHVV�IRU�KXPDQ�VHWWOHPHQW�ZKLFK�ZRXOG�EH�UHÀHFWHG�
LQ� WKH�QXPEHU�RI�KRXVHKROGV�DQG� WKH� LPPLJUDWLRQ�
DQG�PLJUDWLRQ�QXPEHUV��,Q�RUGHU�WR�XQGHUVWDQG�WKLV�
OLQNDJH�� D� EDVLF� XQGHUVWDQGLQJ� RI� WUDQVSRUWDWLRQ�
LQIUDVWUXFWXUH�DORQJ�ZLWK�WKH�PRGDO�XVDJH�LV�UHTXLUHG�
WR�HQFRPSDVV�WKH�FRPPXWLQJ�SDWWHUQ�DQG�OLIH�VW\OH�RI�
SHRSOH�LQ�WKLV�UHJLRQ��)XUWKHUPRUH��VXEXUEDQL]DWLRQ�
DOORZLQJ�WKH�FLW\�WR�VSUHDG�ZRXOG�DOVR�LQFUHDVH�WKH�
QHFHVVLW\�RI�RZQLQJ�DQ�DXWRPRELOH��1HZPDQ��.HQ-
ZRUWK\�	�9LQWLOD���������%DVHG�RQ�WKH�:RUOG�%DQN�
5HSRUW���������LQ�������%DQJNRN¶V�LQ�XVH�QDWLRQDO�
PRWRU� YHKLFOH� ÀHHW� ZDV� DERXW� ���� PLOOLRQ�� 7KLV�
DFFRXQWHG�IRU�DERXW�����RI�WKH�QDWLRQ¶V�UHJLVWHUHG�
PRWRU� YHKLFOHV� LQFOXGLQJ� ���� RI� WKH� SULYDWH� FDU�
ÀHHW������RI�QDWLRQDO�PRWRUF\FOHV�DQG�����RI�WKH�
FRPELQHG�WUXFN�DQG�EXV�UHJLVWUDWLRQV��7KH�PDMRULW\�
RI�FRPPXWHUV�ZHUH�UHO\LQJ�RQ�SULYDWH�YHKLFOH�UDWKHU�
WKDQ� WUDQVLW� XVDJH�� &RQVLGHULQJ� WKH� WUDQVLWLRQ� RI�
XUEDQL]DWLRQ�ZKLOH�WKH�FRQJHVWLRQ�VSUHDGV�RXWZDUG�
JHRJUDSKLFDOO\��%0$��ZKLFK�LV�WKH�PDLQ�RUJDQL]D-
WLRQ�WR�PDQDJH�ODQG�XVH�DQG�LQIUDVWUXFWXUH�GHYHORS-
PHQW�LQ�%DQJNRN�DQG�LWV�YLFLQLWLHV��ODXQFKHG�WKH�¿UVW�
WUDQVLW� OLQH��057�OLQH�ZDV�FRPSOHWHG� LQ������DQG�
RSHUDWHG�DV� WKH�%DQJNRN�7UDQVLW�6\VWHP��%76��RU�

 

 

 

Figure 1. The growth of built-up areas in Bangkok Metropolitan Region (BMR) 
Source: Department of City Planning, Bangkok Metropolitan Administration, 2005 

 
 
The wide range of intensity has direct relationship 
with the density of population and migration which 
can be noticeably seen in Table 1. The variety rate of 
population together with the density represent a good 
indicator to characterize the level of attractiveness for 
human settlement which would be reflected in the 
number of households and the immigration and 
migration numbers. In order to understand this linkage, 
a basic understanding of transportation infrastructure 
along with the modal usage is required to encompass 
the commuting pattern and life style of people in this 
region. Furthermore, suburbanization allowing the city 
to spread would also increase the necessity of owning 
an automobile (Newman, Kenworthy & Vintila, 1995). 
Based on the World Bank Report (2007), in 2003, 
Bangkok’s in-use national motor vehicle fleet was 
about 2.9 million. This accounted for about 22% of 
the nation’s registered motor vehicles including 57% 
of the private car fleet, 12% of national motorcycles 
and 42% of the combined truck and bus registrations. 
The majority of commuters were relying on private 
vehicle rather than transit usage. Considering the 
transition of urbanization while the congestion spreads 
outward geographically, BMA, which is the main 
organization to manage land use and infrastructure 
development in Bangkok and its vicinities, launched 
the first transit line. MRT line was completed in 1999 
and operated as the Bangkok Transit System (BTS) or 
Sky Train (Green Line) with a total length of 22.9 km. 
(IMAC, 2005). However, given the limited service of 
transit line compared with the road and expressway 
development, Bangkok and its vicinities have 
continued to be dominated by roads-oriented 
development with the unsolved traffic congestion 
crisis (Rujopaharn, 2003).  

However, the other driving force of this 
pattern may be influenced by not only the 
transportation infrastructure development but also 
policy-making for the development plan in this area 
(Iamtrakul and Hokao, 2011). With the consideration 
of the development plans at national, regional, 

sub-regional, provincial and municipality level, 
Pathumthani was positioned as the prevalent satellite 
town of educational institutions and industrial area as 
depicted in Figure 3. To accommodate the huge 
attraction of urbanization in this area including 
population and commercial development among 
others, it has been recognized that one of the most 
effective ways to facilitate urban restructuring is to 
move towards a polycentric system from the current 
mono-centric system in Bangkok. Furthermore, this 
approach can be successfully planned to deliberately 
utilize the urban rail transit systems. Additionally, to 
reduce the demands on automobile while most people 
are now highly dependent on car travel is presented as 
a new challenge to the planners, the operators, the 
public, and other stakeholders (Beirão and Cabral, 
2007). However, as previously mentioned, the limited 
mass transit service provided only in the urban core 
could not accommodate the demand for providing 
maximum access and connectivity between the central 
core area and the surrounding areas. It is crystal clear 
that urban sprawl has become the main influence on 
settlement along the network expansion. The greater 
use of private cars raises challenges to sustainable 
development. 

 
2. Methodology 

To investigate urban land development patterns in 
the study area, the travel behavior approach plays an 
important role as powerful tool for reflecting the 
interaction between land use and mobility patterns. 
This approach has been widely used by several 
researchers through quantitative and qualitative 
interviews (Dieleman et al., 2002; Krizek, 2003; Næss, 
2006). This study aims to explore the particular 
dimensions of the built environment in terms of land 
use and transportation linkage which aim to enhance 
the attractiveness and accessibility of suburbanized 
area. The attractiveness could be assessed based on 
the land-use analysis since most of the development 
plan induced the new development type to form the 

Fig. 1  The growth of built-up areas in Bangkok Metropolitan Region (BMR) Source:  
Department of City Planning, Bangkok Metropolitan Administration, 2005
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6N\�7UDLQ��*UHHQ�/LQH��ZLWK�D�WRWDO�OHQJWK�RI������
NP�� �,0$&�� ������� +RZHYHU�� JLYHQ� WKH� OLPLWHG�
VHUYLFH�RI� WUDQVLW� OLQH�FRPSDUHG�ZLWK� WKH�URDG�DQG�
H[SUHVVZD\�GHYHORSPHQW��%DQJNRN�DQG�LWV�YLFLQLWLHV�
KDYH�FRQWLQXHG�WR�EH�GRPLQDWHG�E\�URDGV�RULHQWHG�
GHYHORSPHQW�ZLWK� WKH� XQVROYHG� WUDI¿F� FRQJHVWLRQ�
FULVLV��5XMRSDKDUQ���������
� +RZHYHU�� WKH�RWKHU�GULYLQJ� IRUFH�RI� WKLV�SDWWHUQ�
PD\� EH� LQÀXHQFHG� E\� QRW� RQO\� WKH� WUDQVSRUWDWLRQ�
LQIUDVWUXFWXUH�GHYHORSPHQW�EXW� DOVR�SROLF\�PDNLQJ�
IRU�WKH�GHYHORSPHQW�SODQ�LQ�WKLV�DUHD��,DPWUDNXO�DQG�
+RNDR���������:LWK�WKH�FRQVLGHUDWLRQ�RI�WKH�GHYHO-
RSPHQW� SODQV� DW� QDWLRQDO�� UHJLRQDO�� VXE�UHJLRQDO��
SURYLQFLDO�DQG�PXQLFLSDOLW\�OHYHO��3DWKXPWKDQL�ZDV�
SRVLWLRQHG�DV�WKH�SUHYDOHQW�VDWHOOLWH�WRZQ�RI�HGXFD-
WLRQDO�LQVWLWXWLRQV�DQG�LQGXVWULDO�DUHD��7R�DFFRPPR-
GDWH�WKH�KXJH�DWWUDFWLRQ�RI�XUEDQL]DWLRQ�LQ�WKLV�DUHD�
LQFOXGLQJ�SRSXODWLRQ�DQG�FRPPHUFLDO�GHYHORSPHQW�
DPRQJ�RWKHUV��LW�KDV�EHHQ�UHFRJQL]HG�WKDW�RQH�RI�WKH�
PRVW�HIIHFWLYH�ZD\V�WR�IDFLOLWDWH�XUEDQ�UHVWUXFWXULQJ�LV�
WR�PRYH�WRZDUGV�D�SRO\FHQWULF�V\VWHP�IURP�WKH�FXU-
UHQW�PRQR�FHQWULF�V\VWHP�LQ�%DQJNRN��)XUWKHUPRUH��
WKLV�DSSURDFK�FDQ�EH�VXFFHVVIXOO\�SODQQHG�WR�GHOLEHU-
DWHO\�XWLOL]H�WKH�XUEDQ�UDLO�WUDQVLW�V\VWHPV��$GGLWLRQ-
DOO\��WR�UHGXFH�WKH�GHPDQGV�RQ�DXWRPRELOH�ZKLOH�PRVW�
SHRSOH�DUH�QRZ�KLJKO\�GHSHQGHQW�RQ�FDU�WUDYHO�LV�SUH-
VHQWHG�DV�D�QHZ�FKDOOHQJH�WR�WKH�SODQQHUV��WKH�RSHUD-
WRUV��WKH�SXEOLF��DQG�RWKHU�VWDNHKROGHUV��%HLUmR�DQG�
&DEUDO�� �������+RZHYHU�� DV� SUHYLRXVO\�PHQWLRQHG��
WKH�OLPLWHG�PDVV�WUDQVLW�VHUYLFH�SURYLGHG�RQO\�LQ�WKH�
XUEDQ�FRUH�FRXOG�QRW�DFFRPPRGDWH�WKH�GHPDQG�IRU�
SURYLGLQJ�PD[LPXP�DFFHVV�DQG�FRQQHFWLYLW\�EHWZHHQ�
WKH�FHQWUDO�FRUH�DUHD�DQG�WKH�VXUURXQGLQJ�DUHDV��,W�LV�
FU\VWDO�FOHDU�WKDW�XUEDQ�VSUDZO�KDV�EHFRPH�WKH�PDLQ�
LQÀXHQFH�RQ�VHWWOHPHQW�DORQJ�WKH�QHWZRUN�H[SDQVLRQ��
7KH�JUHDWHU�XVH�RI�SULYDWH�FDUV�UDLVHV�FKDOOHQJHV�WR�
VXVWDLQDEOH�GHYHORSPHQW�

2. Methodology

7R�LQYHVWLJDWH�XUEDQ� ODQG�GHYHORSPHQW�SDWWHUQV� LQ�
WKH�VWXG\�DUHD�� WKH� WUDYHO�EHKDYLRU�DSSURDFK�SOD\V�
DQ� LPSRUWDQW� UROH� DV� SRZHUIXO� WRRO� IRU� UHÀHFWLQJ�

WKH�LQWHUDFWLRQ�EHWZHHQ�ODQG�XVH�DQG�PRELOLW\�SDW-
WHUQV��7KLV�DSSURDFK�KDV�EHHQ�ZLGHO\�XVHG�E\�VHY-
HUDO�UHVHDUFKHUV�WKURXJK�TXDQWLWDWLYH�DQG�TXDOLWDWLYH�
LQWHUYLHZV� �'LHOHPDQ� HW� DO��� ������ .UL]HN�� ������
1 VV���������7KLV�VWXG\�DLPV�WR�H[SORUH�WKH�SDUWLFXODU�
GLPHQVLRQV�RI�WKH�EXLOW�HQYLURQPHQW�LQ�WHUPV�RI�ODQG�
XVH�DQG�WUDQVSRUWDWLRQ�OLQNDJH�ZKLFK�DLP�WR�HQKDQFH�
WKH�DWWUDFWLYHQHVV�DQG�DFFHVVLELOLW\�RI�VXEXUEDQL]HG�
DUHD��7KH�DWWUDFWLYHQHVV�FRXOG�EH�DVVHVVHG�EDVHG�RQ�
WKH�ODQG�XVH�DQDO\VLV�VLQFH�PRVW�RI�WKH�GHYHORSPHQW�
SODQ�LQGXFHG�WKH�QHZ�GHYHORSPHQW�W\SH�WR�IRUP�WKH�
QHZ�DFWLYLW\�FHQWHU��HVSHFLDOO\�LQ�WKH�RXWO\LQJ�DUHD��
7KH� IRUP� RI� DFWLYLW\� FHQWHUV� VKRXOG� EH� UHYLHZHG�
IURP�ERWK�VHFRQGDU\�GDWD�DQG�SULPDU\�DQDO\VLV�RI�
LWV�VSDWLDO�GLVWULEXWLRQ��7KH�SK\VLFDO�FKDUDFWHULVWLFV�
FRXOG�EH�JHRJUDSKLFDOO\�DQDO\]HG�E\�XVLQJ�WKH�JHR-
JUDSKLF�LQIRUPDWLRQ�V\VWHP��*,6���,W�ZDV�HPSOR\HG�
WR�JUDSKLFDOO\�GHPRQVWUDWH�WKH�GHWDLO�RI�VSDWLDO�VLWH�
GLVWLQFWLYHQHVV�DQG�DOORZ�IRU�PRUH�XQGHUVWDQGDEOH�
PDQQHU�DERXW�WKH�FRPSDWLELOLW\�RI�H[LVWLQJ�ODQG�XVH�
DQG�OLYLQJ�HQYLURQPHQW��
� 7R�DVVHVV� WKH� VSDWLDO� FRQ¿JXUDWLRQ�RI� WKH� VWXG\�
DUHD�DQG�WKH�HPSOR\PHQW�GLVWULEXWLRQ�LQÀXHQFH�WKH�
PRELOLW\�SDWWHUQ�RI� WKH�UHVLGHQWV� LQ�WKH�VWXG\�DUHD��
VHYHUDO�VWXGLHV�SRLQWHG�RXW�WKDW�WKH�LPSDFW�RI�XUEDQ�
VWUXFWXUH�PD\�FKDQJH�FRPPXWHUV¶� FKRLFHV� �(ZLQJ�
DQG�&HUYHUR��������0H\HU�DQG�0LOOHU���������7KH�
RSSRUWXQLWLHV�RIIHU�ÀH[LELOLW\� IRU� FHUWDLQ� DFWLYLWLHV�
VXFK�DV� VKRSSLQJ��EDQNLQJ�DQG�RWKHU� VHUYLFHV�DQG�
DIIHFW�GHVWLQDWLRQ�FKRLFHV��7R�JUDSKLFDOO\�GLIIHUHQWL-
DWH�WKH�DFWLYLWLHV�LQ�GLIIHUHQW�VXE�FHQWHUV��WKLV�VWXG\�
HPSOR\HG�WKH�*,6�WRRO�WR�DQDO\]H�WKH�VLWH�FKDUDFWHU-
LVWLFV�DQG�WR�HQVXUH�WKH�VWUXFWXUHV�RI�WKH�VLWH�ZKLFK�
ZLOO�EH�SODFHG�LQ�D�PDQQHU�WR�LQGXFH�PDMRU�WULSV�WR�
WKHLU�ORFDWLRQV��7R�SURYLGH�D�PRUH�REMHFWLYH�ZD\�DQG�
WR�H[KLELW�PRUH�DERXW�PRELOLW\�SDWWHUQV��D�TXHVWLRQ-
QDLUH�VXUYH\�ZDV� WKHQ�FRQGXFWHG� WR�FDWHJRUL]H� WKH�
EHKDYLRU�RI�SHRSOH�UHJDUGLQJ�SULYDWH�DXWRPRELOH�DQG�
SXEOLF� WUDQVSRUWDWLRQ� XVDJH�� +RZHYHU�� LQWHJUDWHG�
DQDO\VLV� RI� ERWK� DSSURDFKHV� �SK\VLFDO� DQDO\VLV�
DQG�EHKDYLRU�DQDO\VLV��SURYLGHV� LQWHUHVWLQJ�UHVXOWV�
UHJDUGLQJ�WKH�RFFXUUHQFHV�RI�PRELOLW\�OLPLWDWLRQV�IRU�
VRPH�SDUWV�RI�WKH�VWXG\�DUHD��
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� 7KH�VDPSOLQJ�PHWKRG�ZDV�IROORZHG�7DUR�<DPDQH¶V�
SRSXODWLRQ�VDPSOLQJ�WDEOH�ZLWK�����HUURU�LQ�RUGHU�WR�
FRYHU�WKH�DUHD�VDPSOLQJ��7KH�VDPSOHV�RI�UHVSRQGHQWV�
IURP�WKLV�VDPSOLQJ�PHWKRG�ZHUH�D�WRWDO�RI������)DFH�
WR�IDFH�LQWHUYLHZV�ZHUH�FDUULHG�RXW�LQ�WKH�VXUYH\�DV�
ZHOO�DV�VHOI�DQVZHULQJ�E\�HDFK�UHVSRQGHQW��%DVHG�RQ�
WKLV�GDWD�FROOHFWLRQ��GHVFULSWLYH�VWDWLVWLFDO�DQDO\VLV�
DQG�OLQHDU�GLVFULPLQDQW�DQDO\VLV��/'$��ZDV�DGRSWHG�
DV�WKH�PHWKRGRORJ\�WR�GLIIHUHQWLDWH�WKH�WUDYHO�EHKDY-
LRU�UHVSRQVH�WR�GLIIHUHQW�VXE�FHQWHUV��7KH�¿QGLQJV�RI�
WKLV�VWXG\�ZRXOG�EH�EHQH¿FLDO�LQ�WHUPV�RI�LQFRUSR-
UDWLQJ�D�QXPEHU�RI� IDFWRUV�RWKHU� WKDQ� WKH� ODQG�XVH�
HQYLURQPHQW� WKDW� FDQ� DOVR� HQFRPSDVV� D� SURIRXQG�
LPSDFW�RQ�FRPPXWLQJ�EHKDYLRU��)LQGLQJ�WKH�FRUUHFW�
FRPELQDWLRQ�RI�ODQG�XVH�DQG�QRQ�ODQG�XVH�LQLWLDWLYHV�
IRU� DFKLHYLQJ�YDULRXV�PRELOLW\� DQG� HQYLURQPHQWDO�
REMHFWLYHV�UHPDLQV�D�VLJQL¿FDQW�SXEOLF�SROLF\�FKDO-
OHQJH��0RUHRYHU��DQ�LPSOLFDWLRQ�RI�WKLV�VWXG\�FRXOG�
KHOS�DV�D�JXLGHOLQH�IRU�DQ�LQWHJUDWLQJ�RI�ODQG�XVH�DQG�
WUDQVSRUWDWLRQ�V\VWHP�GHYHORSPHQW��,Q�SDUWLFXODU��LW�
ZRXOG�QRW�RQO\�KHOS�IRU�SURPRWLQJ�ULGHUVKLS�RI�SXE-
OLF�WUDQVSRUW�V\VWHPV�LQ�WHUPV�RI�DQ�HQKDQFHPHQW�RI�
LWV�XUEDQ�HQYLURQPHQW�ZKLOH�UHGXFLQJ�WKH�QHHG�IRU�
DQG�XVH�RI�SULYDWH�YHKLFOHV��EXW�LW�ZRXOG�DOVR�GULYH�
SROLFLHV�IRU�VXVWDLQDEOH�XUEDQ�GHYHORSPHQW��

3. Study area: Pathumthani Province

3DWKXPWKDQL� LV� ORFDWHG� LQ� WKH� FHQWUDO� UHJLRQ�� DW�
DSSUR[LPDWHO\�����1RUWK�ODWLWXGH�DQG������(DVW�ORQ-
JLWXGH�DSSUR[LPDWHO\������PHWHUV�DERYH�VHD�OHYHO��
7KH� DUHD� FRYHUV� ���������� VTXDUH� NLORPHWHUV� RU�
��������UDL��DQG�LV�VLWXDWHG�DW�WKH�QRUWK�RI�%DQJNRN�
DORQJ�WKH�KLJKZD\�1R�����3KDKRQ�<RWKLQ�5RDG��ZLWK�
D�GLVWDQFH�RI�DSSUR[LPDWHO\������NLORPHWHUV��,W�KDV�
EHHQ�GHYHORSHG�IURP�FDQDO�VLGH�DUHDV��SDUWLFXODUO\�LQ�
6DP�.KRN�'LVWULFW��ODWHUDO�FDQDO�LQ�.ORQJ�/XDQJ�DQG�
/DP�/XNND�'LVWULFW��,W�LQFOXGHV�D�GHQVH�UHVLGHQWLDO�
DUHD�DORQJ�3KDKRO\RWKLQ�5RDG��ZKLFK� LV� D�PL[HG�
XVH� DUHD� RI� UHVLGHQWLDO� DQG� FRPPHUFLDO� EXLOGLQJV��
7KHVH�DUHDV�DUH�FRYHUHG�E\�D�GHQVH�PL[�RI�UHVLGHQ-
WLDO�XQLWV� WKDW�DUH�PDLQO\�FRPSULVHG�RI� ODUJH�FRP-
PHUFLDO� EXLOGLQJV� DQG� FRQGRPLQLXP�� ,Q� DGGLWLRQ��

WKH�DUHDV�DOVR�FRQVLVW�RI�KLJK�GHQVLW\�KRXVLQJ�LQ�WKH�
1DYDQDNRUQ�,QGXVWULDO�=RQH�ZKHUH�WKH�KRXVLQJ�SURM-
HFW�LV�FHUWL¿FDWHG�E\�WKH�1DWLRQDO�+RXVLQJ�$XWKRU-
LW\� WR�SURYLGH�IRU�1DYDQDNRUQ�ZRUNHUV�IRU� OHDVLQJ�
DQG� KLUH� SXUFKDVH��7KH� SURMHFW� FRPSULVHV� VHYHUDO�
KRXVLQJ� W\SHV�VXFK�DV� VLQJOH�GHWDFKHG�KRXVHV�DQG�
WRZQKRXVHV��7KH�JURZWK�WUHQGV�DUH�H[SHFWHG�LQ�WKH�
DUHDV�DORQJ�&KLDQJ�5DN±.ORQJ�/XDQJ��3KDKRQ\R-
WKLQ±/XPOXNND�DQG�WKH�ODWHUDO�FDQDO�DUHDV�FORVH�WR�
RWKHU� WUDQVSRUWDWLRQ� SURMHFWV�� &RPPHUFLDO� ODQG� LV�
DOZD\V� ORFDWHG�DORQJ� URDGVLGHV��SDUWLFXODU� LQ�HDV\�
DFFHVV�DUHDV��WXUQLQJ�SRLQW�DUHDV�RU�GHQVH�FRPPX-
QLW\�VXFK�DV�5DQJVLW�0DUNHW�$UHD��6L�0XP�0XDQJ�
0DUNHW�$UHD�DQG�%DQJNKDQ�0DUNHW�$UHD��0RVW�RI�
VXFK�DUHDV�ZHUH�HVWDEOLVKHG�LQ�WKH�3DKRQ\RWKLQ�5RDG�
&RUULGRU� DQG�ZHUH� XVHG� IRU� FRPPHUFLDO� SXUSRVHV�
LQFOXGLQJ�UHWDLO�VWRUHV��VDOH�RI¿FHV��VKRSSLQJ�PDOOV��
PDUNHWV� DQG� HQWHUWDLQPHQW� DUHDV�� )XUWKHUPRUH��
GXH� WR� WKH� LQFUHDVLQJ�SULFH�RI� ODQG�� WKH�H[SDQVLRQ�
RI� LQGXVWULDO� VHFWRUV� LV�RQO\�SRVVLEOH� IRU� LQGXVWULDO�
HVWDWH��)RU�ZDUHKRXVHV��LW�DOVR�LV�H[SHFWHG�WR�VKRZ�
JURZWK�XS�EHFDXVH�RI�WUXFN�WHUPLQDO�SURYLGLQJ�LQ�WKH�
QRUWK�RI�SLW� VWRS� DQG� WUDQVVKLSPHQW� LQWR�%DQJNRN�
WKDW�WKH�JURZWK�RI�ZDUHKRXVH�LV�H[SHFWHG�LQ�WKH�DUHDV�
QHDU�.ORQJ�/XDQJ�5RDG��,Q�WKH�SDUW��DJULFXOWXUH�ODQG�
SOD\V�D�NH\�UROH� LQ� WKLV�DUHD��%XW�QRZ��DJULFXOWXUH�
ODQG�KDV�GHFUHDVHG�EHFDXVH�RI�XUEDQ�GHYHORSPHQW��
6XFK�ODQG�LV�DOVR�H[SHFWHG�WR�FRQWLQXDOO\�GHFUHDVH�LQ�
WKH�IXWXUH�GXH�WR�WKH�LQFUHDVH�RI�ODQG�YDOXHV��6R��ODQG�
RZQHUV�ZLOO� WXUQ� WR� RWKHU� RSSRUWXQLWLHV� WKDW�PDNH�
D�KLJKHU�\LHOG�VXFK�DV�VHOOLQJ�ODQG�WR�LQYHVWRUV�IRU�
ODXQFKLQJ�ODQG�EXVLQHVV��&XUUHQWO\��DJULFXOWXUH�ODQG�
UHPDLQV� LQ�VRPH�DUHDV� LQFOXGLQJ�6DP�.RN��.ORQJ�
/XDQJ�DQG�/XPOXNND�'LVWULFW�

4. Land Use Pattern of Pathumthani

4.1 Transition of Land Use

:KHQ� FRQVLGHULQJ� WKH� VHWWOHPHQW� RI� KRXVLQJ� DQG�
WUDQVIRUPDWLRQ�RI�ODQG�XVH�LQ�WKH�VWXG\�DUHD��LW�ZDV�
IRXQG�WKDW�WKHUH�LV�PDMRU�FKDQJH�DORQJ�WKH�KLJKZD\�
�3KDKRO\RWKLQ�+LJKZD\���7KLV�LV�GXH�WR�WKH�YDULHW\�
RI� LQIUDVWUXFWXUH� VHUYLFHV� SURYLGHG� WR� VXSSRUW� MRE�
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DQG�KRXVLQJ�GHYHORSPHQW� RXWVLGH�&%'�XQGHU� WKH�
JHRJUDSKLF�FRQVWUDLQWV�RI�WKH�DUHD��0RUHRYHU��GXH�WR�
WKH�H[SDQGLQJ�SRSXODWLRQ�RI�VXEXUEDQ�FRPPXQLWLHV�
DFFRUGLQJ�WR�WKH�SRO\FHQWULF�SODQ��LW�LV�UHTXLUHG�WKDW�
WKH�JRYHUQPHQW�LQ�WKH�VXUURXQGLQJ�DUHD�RI�%DQJNRN�
XVH�WKH�VFDUFH�ODQG�UHVRXUFHV�HIIHFWLYHO\�LQ�VXSSRUW�
RI� WKH� HFRQRPLF� GHYHORSPHQW� DQG� KRXVLQJ� RI� WKH�
LQFUHDVLQJ�SRSXODWLRQ��7KXV�� LW�ZDV� IRXQG� WKDW� WKH�
HPSOR\PHQW�DUHDV�LQ�WHUP�RI�LQVWLWXWLRQV�DQG�LQGXV-
WULDO� VHFWRUV� DUH� JURZWK� LQFUHDVLQJO\� LQ� WKLV� DUHD��
)XUWKHUPRUH�� ZKHQ� FRQVLGHULQJ� WKH� FRPPHUFLDO�
FHQWHU��LW�EHFRPHV�PRUH�FRQFHQWUDWHG�LQ�WKLV�]RQH�DV�
ZHOO��7KXV��WKH�ODQG�XVH�SODQQLQJ�DOVR�QHHGV�WR�EH�
HIIHFWLYHO\�OLQNHG�ZLWK�WKH�WUDQVSRUWDWLRQ�SODQ�ZKLFK�
FRXOG�VXVWDLQ�KLJK�SRSXODWLRQ�GHQVLW\�RYHU�WKH�\HDUV��
+RZHYHU��LW�ZDV�IRXQG�WKDW�PRVW�RI�WKH�VHWWOHPHQWV�
RFFXU�DORQJ�WKH�KLJKZD\�LQ�WKH�IRUP�RI�ULEERQ�GHYHO-
RSPHQW��ZKLFK�UHSUHVHQW�WKH�XQLTXH�PRELOLW\�SDWWHUQ�
RI�WKH�VWXG\�DUHD��

4.2 Land Use Distribution

7KH�FRQWLQXRXV�H[SDQVLRQ�RI� FLWLHV� DQG� WKH� HPHU-
JHQFH� RI� QHZ� FRQFHQWUDWLRQ� QRGHV� DW� WKH� XUEDQ�
SHULSKHU\�RI�%DQJNRN� WR�3DWKXPWKDQL�SURYLQFH� LV�
REYLRXV��'XH�WR�WKH�UDSLG�UDWH�RI�WKH�XUEDQL]DWLRQ�RI�
%DQJNRN��WKH�VXEXUEDQ�DUHD�RI�LWV�YLFLQLWLHV��HVSH-
FLDOO\�3DWKXPWKDQL�SURYLQFH��KDV�QDWXUDOO\�EHFRPH�
WKH�VXE�FHQWHU��7KLV�IRUPXODWLRQ�KDV�DOVR�EHHQ�GULYHQ�
E\�WKH�UHJLRQDO�DQG�VXE�UHJLRQDO�SROLF\�WR�VXSSRUW�
WKH�ODQG�H[WHQVLYH�GHPDQG�ZLWK�WKH�ORZHU�SULFH�RI�
KRXVLQJ�DQG�RWKHU�RSSRUWXQLWLHV�IRU�EXVLQHVV��,W�FDQ�
EH�VHHQ�WKDW�WKH�UHGXFWLRQ�LQ�WKH�DJULFXOWXUH�ODQG�IURP�
����±��������������ZDV�UHSODFHG�E\�WKH�EXLOGLQJ�
IRU�VHYHUDO�SXUSRVHV�WR�DFFRPPRGDWH�WKH�JURZWK�RI�
WKH�FLW\��7KH�PDMRU�WUDQVLWLRQ�LV�LQ�FRPPHUFLDO������
WLPHV��� LQGXVWULDO� ����� WLPHV�� DQG� UHVLGHQWLDO� DUHDV�
�������UHVSHFWLYHO\�

����8UEDQL]DWLRQ�RI�%DQJNRN�DQG�LWV�9LFLQLWLHV
:KHQ�FRQVLGHULQJ� WKH� VSDWLDO� SDWWHUQ� LQ� WKH� VWXG\�
DUHD��XUEDQ�VWUXFWXUH�IRUPXODWLRQ�FRPHV�LQWR�TXHV-
WLRQ��7KLV�LV�GXH�WR�WKH�IDFW�WKDW�WKH�SRSXODWLRQ�DQG�

HPSOR\PHQW�DUHDV�VHWWOH�DZD\�IURP�WKH�VXE�FHQWHU�
ZKLFK�VHUYHV�DV�D�QRGH�RI�FRQFHQWUDWLRQ��7KH�VFDWWHU-
LQJ�RI�KRXVLQJ��FRPPHUFLDO�DQG�UHVLGHQWLDO�ORFDWLRQV�
IRUP�DORQJ�WKH�URDG�DOLJQPHQW�WR�IDFLOLWDWH�DFFHVVL-
ELOLW\��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�GHWRQDWLRQ�RI�XUEDQ�
VSUDZO�E\�(ZLQJ���������7KH�SKHQRPHQRQ�RI�VSUDZO�
ZDV�GHPRQVWUDWHG�WR�EH�VFDWWHUHG�GHYHORSPHQW�DV�D�
VWULS�GHYHORSPHQW�DORQJ�WKH�URDG�QHWZRUN��$V�SUH-
YLRXVO\�PHQWLRQHG�DERXW�WKH�PDMRULW\�EXLOGLQJ�XVH��
WKH�SUHVHQFH�RI�YDVW�UHVLGHQWLDO�ODQG�XVH�RI�������LQ�
WKH�VWXG\�DUHD�LV�IROORZHG�E\�LQGXVWULDO���������DQG�
DFDGHPLF�LQVWLWXWLRQV���������$PRQJ�WKH�DEXQGDQW�
SURSRUWLRQ�RI� UHVLGHQWLDO�XVH��PRVW�RI� WKH�KRXVLQJ�
W\SH�LQ�WKH�VWXG\�DUHD�LV�VLQJOH�KRXVLQJ�WKDW�LV�DERXW�
������

4.4 Urban Form and Transportation Network

$FFRUGLQJ� WR� WKH� SRO\FHQWULF� SODQ� RI� WKH� VWXG\�
DUHD��WKH�SDWWHUQ�RI�VHYHUDO�FHQWHUV�FRXOG�EH�VRUWHG�
LQWR�WKUHH�VXE�FDWHJRULHV��HFRQRPLF��LQGXVWULDO�DQG�
FRPPXQLW\�FHQWHUV����$OWKRXJK��LWV�VSDWLDO�VWUXFWXUH�
FRXOG� EH� VHHQ� LQ�PXOWLSOH� XUEDQ� FHQWHUV�ZLWK� WKH�
KLJK� OHYHO� RI� HFRQRPLF� LQWHUDFWLRQ�� WKHUH� LV� QRWK-
LQJ�FOHDU�DERXW� WKH� OLQNDJH�DPRQJ� WKHVH�VXEXUEDQ�
FHQWHUV��7KLV�LV�GXH�WR�WKH�GH¿QLWLRQ�RI�3DUU��������
FRQFHUQLQJ�SRO\FHQWULF�XUEDQ�UHJLRQV�VKRXOG�FRQVLVW�
RI�PXOWLSOH�XUEDQ�FHQWHUV�VHSDUDWHG�IURP�HDFK�RWKHU�
E\�WUDFWV�RI�RSHQ�ODQG��LQ�ZKLFK�WKH�PD[LPXP�WUDYHO�
WLPH�EHWZHHQ�XUEDQ�FHQWHUV�LV�RQH�KRXU��7KH�PRELO-
LW\�SDWWHUQ�RI�SHRSOH�LQ�WKLV�VWXG\�DUHD�SOD\V�D�NH\�
UROH� LQ�FRQ¿UPLQJ� WKH� LQWHUDFWLRQ�RI�SHRSOH� WR� WKH�
GLIIHUHQW�DWWUDFWLRQV�RI�WKH�FHQWHUV��'LIIHUHQW�XUEDQ�
FHQWHUV�KDYH�WKHLU�RZQ�VSDWLDO�VSHFLDOL]DWLRQ�WR�VKDSH�
OHYHO� RI�PRELOLW\� RI� SHRSOH� ZKLFK� ZLOO� EH� XVHIXO�
LQIRUPDWLRQ�WR�FRQ¿UP�WKH�FKDUDFWHULVWLFV�RI�VWXG\�
DUHDV�RI�SRO\FHQWULF�XUEDQ� VWUXFWXUH��)XUWKHUPRUH��
WKH�¿QGLQJ�ZLOO�EH�XWLOL]HG�IRU�IXWXUH�SODQ�RI�WUDQVLW�
GHYHORSPHQW�LQ�WKH�VWXG\�DUHD�ZKLFK�ZRXOG�GLPLQ-
LVK�WKH�FXUUHQW�SUREOHP�ZKLOH�SURYLGH�DQ�HIIHFWLYH�
OLQN�ZLWK�H[LVWLQJ�VHUYLFH�RI�WUDQVSRUWDWLRQ�DQG�ODQG�
XWLOL]DWLRQ�SURPRWLRQ��
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5. Exploring Land Use and Transpor-

tation Interaction of Study Area

$�WRWDO�RI�����HIIHFWLYH�TXHVWLRQQDLUHV�RQ�WKH�EDVLV�
RI� IDFH�WR�IDFH� LQWHUYLHZV�ZHUH�DSSOLHG� WR� LQYHVWL-
JDWH�WKH�LQWHUDFWLRQ�RI�ODQG�XVH�DQG�WUDQVSRUW�LQ�WKH�
VWXG\� DUHD��7KLV� UHODWLRQVKLS� FRXOG�EH�GHWHUPLQHG�
E\�DVVHVVLQJ�WKH�WUDYHO�EHKDYLRU�RI�SHRSOH�WR�UHÀHFW�
WKHLU� PRELOLW\� SDWWHUQ�� 7KH� PDMRU� GHVWLQDWLRQV� RI�
ZRUNLQJ� DUHDV� ZHUH� VHOHFWHG� WR� LQFOXGH� LQWR� WKH�
LQWHUYLHZ�SURFHVV�WKDW�DUH�DURXQG�UHVLGHQWLDO�DUHDV��
HPSOR\PHQW�DUHD��FRPPHUFLDO�DQG�LQGXVWULDO�]RQHV��
DQG�RWKHU�]RQHV�DV�GHSLFWHG�LQ�)LJ�����:KHQ�FRQVLG-
HULQJ�WKH�SK\VLFDO�VWUXFWXUH�RI�WKH�VWXG\�DUHD�DPRQJ�
WKHVH�WKUHH�VXE�FHQWHUV��LW�FDQ�EH�VHHQ�WKDW�WKH�GHYHO-
RSPHQW�RI�HPSOR\PHQW�FHQWHUV�DUH�VLWXDWHG�DORQJ�WKH�
PDMRU� KLJKZD\� QHWZRUN� �3DKRO\RWKLQ�1R�����2QH�
LV� WKH�VKRSSLQJ�FHQWHU�ZKLFK� LV� UHSUHVHQWHG�DV� WKH�
UHJLRQDO�FRPPHUFLDO�FHQWHU�LQ�WKLV�DUHD��

� 7KH� RWKHU� HPSOR\PHQW� FHQWHU� LV� WKH� LQGXVWULDO�
SDUN�ZKLFK�LQGXFHV�PDVVLYH�SXEOLF� LQYHVWPHQW�IRU�
ORZ�LQFRPH�KRXVLQJ�WR�FUHDWH�MRE�KRXVLQJ�EDODQFH�
ZKLFK� DOVR� KHOSV� WR� SURPRWH� WKH� QHZ� UHVLGHQWLDO�
FRQVWUXFWLRQ�DQG�PDVVLYH�KLJK�GHQVLW\�DSDUWPHQWV�RI�
WKLV�HPSOR\PHQW�DUHD��7R�REWDLQ�WKH�PRELOLW\�GDWD��
WKH�RWKHU�]RQHV�KDYH�WR�EH�LQFOXGHG�DV�WKH�ODVW�JURXS�
IRU�DQDO\VLV��$FFRUGLQJO\��WKH�DFWXDO�PRELOLW\�RI�FLWL-
]HQV�FRXOG�EH�H[SORUHG�DPRQJ�DOO�PHDQV�RI�WUDQVSRU-
WDWLRQ�V\VWHP�DYDLODEOH�LQ�WKH�QHWZRUN��7KLV�WUDYHO�
EHKDYLRU�GDWD�ZLOO�EH�XVHG�WR�LGHQWLI\�WKH�UHODWLRQ-
VKLS�EHWZHHQ�ODQG�XVH�DQG�WKH�WUDQVSRUWDWLRQ�V\VWHP�
GXH�WR�WKH�IDFW�WKDW�WKH�GHVWLQDWLRQV�RI�WULSV�UHSUHVHQW�
WKHLU�DWWUDFWLRQ�WR�DFFRPSOLVK�LQGLYLGXDO�WULS�SXUSRVH�
DQG�WUDYHO�IURP�KRXVLQJ�ORFDWLRQ��9DQ�:HH��������

  

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3. Pattern of Sub-centers in the Study Area 

 
The other employment center is the industrial park 

which induces massive public investment for 
low-income housing to create job-housing balance 
which also helps to promote the new residential 
construction and massive high-density apartments of 
this employment area. To obtain the mobility data, the 
other zones have to be included as the last group for 
analysis. Accordingly, the actual mobility of citizens 

could be explored among all means of transportation 
system available in the network. This travel behavior 
data will be used to identify the relationship between 
land use and the transportation system due to the fact 
that the destinations of trips represent their attraction 
to accomplish individual trip purpose and travel from 
housing location (Van Wee, 2002). 

 
Table 1. Summarization of Commuters’ Mobility Characteristics 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2  Pattern of Sub-centers in the Study Area
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Table 1  Summarization of Commuters’ Mobility Characteristics
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5.1 Travel Behavior

7UDYHO�EHKDYLRU�EHWZHHQ�WKUHH�VXE�FHQWHUV�SOD\V�DQ�
LPSRUWDQW�UROH�LQ�LGHQWL¿FDWLRQ�RI�WKH�OHYHO�RI�FRRU-
GLQDWLRQ�EHWZHHQ� ODQG�XVH�DQG� WUDQVSRUW�SODQQLQJ��
VLQFH� WKH� ORFDWLRQ�RI� VXE�FHQWHUV� KDV� D� VLJQL¿FDQW�
HIIHFW�RQ�GDLO\�PRELOLW\�LQ�WHUPV�RI�PRGH�XVDJH�DQG�
QXPEHU� RI� FRQQHFWLRQV��$PRQJ� GLIIHUHQW� PRGHV��
FRPPXWHUV�WUDYHO�WR�WKHLU�GHVWLQDWLRQV�E\�WZR�PDMRU�
PHWKRGV��H�J��SXEOLF�WUDQVSRUWDWLRQ��Q ������������
DQG�SULYDWH�WUDQVSRUWDWLRQ��Q ������������DV�VKRZQ�
LQ�7DEOH����7KH�PDMRULW\�RI�SHRSOH�WUDYHO�E\�SXEOLF�
WUDQVSRUWDWLRQ��Q �������������ZKLFK�DOVR�LQFOXGHV�
SDUDWUDQVLW�VHUYLFH��H�J��VN\�WUDLQ��VXEZD\��EXV��YDQ��
WZR�URZ� EXV��PRWRUF\FOH� WD[L��$� YDULHW\� RI�PRGH�
FKRLFHV�HQDEOH�WUDYHOHUV�WR�ZRUN�LQ�GLIIHUHQW�DUHDV��
2QH� LQWHUHVWLQJ�SRLQW� LV�PRVW�RI� UHVSRQGHQWV�ZKR�
DUH�ZRUNLQJ�LQ�WKH�RXWHU�DUHD���������WUDYHO�ZLWKRXW�
DQ\�FRQQHFWLRQ��7KLV�PHDQV�DOPRVW�KDOI�RI�WKLV�JURXS�
QHHGV�WR�GULYH�WR�WKLV�GHVWLQDWLRQ�����������)XUWKHU-
PRUH��WKLV�PRGH�DOORZV�ÀH[LELOLW\�RI�ERWK�VSDFH�DQG�
WLPH�WR�GHVWLQDWLRQ�

5.2 Weekday and Weekend Trip Comparison

$�FRPSDULVRQ�RI� WUDYHO�EHKDYLRU�RI�SHRSOH�GXULQJ�
ZHHNGD\�DQG�ZHHNHQG�UHÀHFWV�WKH�OHYHO�RI�DFFHVVLELO-
LW\�WR�UHDFK�WKHLU�GHVWLQDWLRQV�DQG�WKHLU�DWWUDFWLYHQHVV��
7KLV�FRQVHTXHQWO\�UHVXOWV�LQ�GLIIHUHQW�H[SHQGLWXUHV�
RI�PRQH\�DQG�WLPH�WR�WUDYHO�WR�WKHLU�GHVWLQDWLRQV��,W�LV�
FOHDUO\�VHHQ�WKDW�PRVW�RI�WKH�SHRSOH�HQMR\�VKRSSLQJ�
WULSV��Q ������������PXFK�PRUH�WKDQ�RWKHU�DFWLYL-
WLHV��SHUVRQDO�EXVLQHVV��VRFLDO�DFWLYLW\�DQG�OHLVXUH�RU�
UHFUHDWLRQ���$PRQJ�VHYHUDO�GHVWLQDWLRQV�RI�VKRSSLQJ�
WULSV��WKH\�FKRRVH�WR�VSHQG�WKHLU�ZHHNHQG�WR�WUDYHO�
QHDUE\�WKHLU�UHVLGHQWLDO�DUHDV�
� )UHTXHQF\� RI� WULS��:KHQ� FRQVLGHULQJ� WKH� IUH-
TXHQF\� RI� WULSV� RQ� ERWK� ZHHNGD\� DQG� ZHHNHQG�
DPRQJ�DOO�GHVWLQDWLRQV��LW�FDQ�EH�VHHQ�WKDW�WKHUH�LV�
VOLJKWO\�PRUH�IUHTXHQF\�RI�WULS�LQ�WKH�HPSOR\PHQW�
DUHD��������IURP�Q ����DQG�RXWHU�DUHD��������IURP�
Q �����UHVSHFWLYHO\�IRU���URXQG�WULS�FDVH��7KLV�PLJKW�
EH�GXH� WR� WKH�YDULHW\�RI� VKRSSLQJ�PDOOV�DQG�RWKHU�
W\SH�RI�VHUYLFHV�DYDLODEOH�LQ�WKH�SUR[LPLW\�RI�FRP-
PHUFLDO�DQG�LQGXVWULDO�DUHD�DV�ZHOO�DV�PRUH�DWWUDF-

WLRQV�RI�DFWLYLW\�DUHDV�LQ�WKH�XUEDQ�FRUH�RI�%DQJNRN�

� Ŷ� �7UDYHO� 'LVWDQFH�� )RU� WKH� GLVWDQFH� RI� WUDYHO��
PRVW�RI�WKH�SHRSOH�WUDYHO�LQ�WKH�PRGHUDWH�OHYHO�
RI�GLVWDQFH��ZKLFK�LV�DERXW���±���NLORPHWHUV�
�Q ������������IROORZHG�E\���±���NLORPHWHU�
�Q ������������PRUH�WKDQ����NLORPHWHU��Q ����
�������� UHVSHFWLYHO\�� +RZHYHU�� SHRSOH� ZKR�
ZRUN�QHDUE\� WKHLU� UHVLGHQWLDO�DUHD�ZRXOG�QRW�
IDFH�ZLWK�WKH�SUREOHP�RI�ORQJ�GLVWDQFH�WUDYHO��
2Q� WKH� RSSRVLQJ� GLPHQVLRQ�� ZRUNHUV� ZKR�
ZRUN� LQ� WKH� RXWHU� ]RQHV� QHHG� WR� WUDYHO� YHU\�
ORQJ�GLVWDQFHV��

� Ŷ� �7UDYHO�7LPH��7KH�GDWD�RQ�WUDYHO�WLPH�GLVWULEX-
WLRQ�IRU�GLIIHUHQW�VXE�FHQWHUV�UHSUHVHQWV�DOPRVW�
WKH�VDPH�WUHQG�ZLWK�WKH�WUDYHO�GLVWDQFH��0RVW�
RI� WKH�FRPPXWHUV� WUDYHO�D�PRGHUDWH�GXUDWLRQ�
RI� WUDYHO� WLPH��ZKLFK�LV�DERXW�������PLQXWHV�
�Q ������������$V�H[SHFWHG��SHRSOH�ZKR�ZRUN�
LQ� WKH� RXWHU� ]RQHV� QHHG� WR� WUDYHO�PRUH� WKDQ�
�� KRXU��ZKLFK� UHSUHVHQWV� DERXW� �������7KLV�
HYLGHQFH� UHYHDOHG� WKH�XUEDQ�VSUDZO�VLWXDWLRQ�
ZKLFK� VKRZV� WKH� H[FHVVLYH� WLPH� IRU� WUDYHO��
HVSHFLDOO\�IRU�ZRUNLQJ�WULS��7KLV�PLJKW�UHVXOW�
LQ�WKH�ODFN�RI�FOHDU�VXE�FHQWHUV�ZLWK�WKH�LQDG-
HTXDWH�RU�LQHIIHFWLYH�OLQNDJH�RI�WUDQVSRUWDWLRQ�
QHWZRUN�LQ�WKH�VWXG\�DUHD��$OVR��WKHUH�LV�LQVXI¿-
FLHQW�DFWLYH�GHYHORSPHQW�SROLF\�WR�FRQWURO�WKLV�
XUEDQL]DWLRQ�FRQGLWLRQ�DQG�WR�FRQFHQWUDWH�MRE�
JURZWK�LQVLGH�WKH�OLPLWHG�QXPEHU�RI�SHULSKHUDO�
FHQWHUV�XQGHU�WKH�PRELOLW\�FRQVLGHUDWLRQ��,Q�WKH�
FDVH�RI�ZHHNHQGV��PRVW�SHRSOH�SUHIHU�PRGHU-
DWH�GXUDWLRQ�RI�WUDYHO�WLPH����±���PLQXWHV��WR�
RXWHU�]RQHV��HVSHFLDOO\�IRU�WKH�JURXS�RI�SHRSOH�
ZKR�ZRUN� LQ� WKH�HPSOR\PHQW�DUHD��IURP�����
�������

� Ŷ� �7UDYHO�([SHQGLWXUH��$V�VKRZQ�LQ�7DEOH����WKH�
PRVW�SHRSOH�VSHQG�PRQH\�WR�WUDYHO�IRU�ZRUN-
LQJ� DQG� IRU� ZHHNHQG� LV� DERXW� ��±���� EDKW��
ZKLFK�FRXOG�EH�HVWLPDWHG�DERXW�������RI�WKHLU�
LQFRPH� �EDVHG� RQ� WKH� SUHYLRXVO\�PHQWLRQHG�
DYHUDJH� LQFRPH���7KLV� H[SHQGLWXUH� LQFUHDVHV�
IRU�SHRSOH�ZKR�HQMR\�ZRUNLQJ�DQG�VSHQGLQJ�
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ZHHNHQGV�LQ�RXWHU�]RQHV��,W�LV�VHHQ�WKDW�RI�WKH�
�����RI�WKH�SHRSOH�ZKR�DUH�ZRUNHUV�LQ�RXWHU�
]RQHV�DQG�DSSUR[LPDWHO\������IRU�ZHHNHQG�WULS�
VSHQG�WKH�KLJKHVW�DPRXQW�RI�PRQH\�IRU� WKHLU�
WULS��!����EDKW���,I�LW�LV�FRPSDUHG�WR�WKHLU�DYHU-
DJH�LQFRPH��LW�ZRXOG�EH�D�PDMRU�SURSRUWLRQ�RI�
WRWDO�VSHQGLQJ�IRU�WUDQVSRUWDWLRQ�FRVW����������
,W� FDQ�EH�FOHDUO\� VHHQ� WKDW� WKHUH� LV�DQ�XUJHQW�
QHHG� WR� SURYLGH� WKH� VROXWLRQV� WR� FRSH� ZLWK�
WKLV� LQHI¿FLHQW�GLVWULEXWLRQ�RI� ORFDWLRQ�RI� WKH�
HPSOR\PHQW�DQG�VHUYLFH�DQG�HI¿FLHQW�WUDQVSRUW�
V\VWHP��

����([SORULQJ�/DQG�8VH�7UDQVSRUWDWLRQ�,QWHUDF-
tion 

5.3.1 Exploring Technique of Linear Discriminant 
Analysis (LDA)
%DVHG�RQ�WKH�GHVFULSWLYH�VWDWLVWLFV�H[SODLQHG�LQ�WKH�
SUHYLRXV�VHFWLRQ��WKH�EDVLF�¿JXUH�RI�WKH�VSDWLDO�SDW-
WHUQ� LQÀXHQFH� RQ�PRELOLW\� SDWWHUQ�ZDV� H[SODLQHG��
+RZHYHU�� IXUWKHU� H[SORUDWLRQ� RI� WKH� H[SODQDWRU\�
YDULDEOHV�WR�GLVFULPLQDWH�WKH�IXQFWLRQDO�RI�GLIIHUHQW�
FHQWHU�LV�UHTXLUHG�WR�FODULI\�WKH�HIIHFWLYHQHVV�RI�WKLV�
VSDWLDO� VWUXFWXUH��7KLV� VWXG\� HPSOR\HG� WKH� VLPSOH�
VWDWLVWLFDO�WHFKQLTXH�RI�/LQHDU�'LVFULPLQDQW�$QDO\VLV�
�/'$��WR�LGHQWLI\�LWV�GH¿FLHQF\�LQ�WKH�UHODWLRQVKLS�
IRU�IXUWKHU�UHFRPPHQGDWLRQV��/'$�LV�D�ZHOO�NQRZQ�
VWDWLVWLFDO�PHWKRG�WR�FODVVLI\�LQGLYLGXDOV�RU�REMHFWV�
LQWR�PXWXDOO\�H[FOXVLYH�DQG�H[KDXVWLYH�JURXSV�EDVHG�
RQ�D�VHW�RI�LQGHSHQGHQW�YDULDEOHV��,DPWUDNXO�HW�DO���
�������7R�FRQ¿UP�WKH�XVHIXOQHVV�RI�WKLV�WHFKQLTXHV��
WKHUH�DUH�D�QXPEHU�RI� VWXGLHV�ZKLFK�KDYH�DSSOLHG�
WKLV�PHWKRG�RI�DQDO\VLV�WR�ODQG�XVH�SODQQLQJ��HVSH-
FLDOO\� LQ� WHUPV� RI� VSDWLDO� DQDO\VLV� RI� XUEDQ� SODQ-
QLQJ�DQG�GHYHORSPHQW�¿HOG��0HQGHV�DQG�7KHPLGR��
������%RU]DFFKLHOOR�HW�DO����������'XH�WR�LWV�H[FHO-
OHQW� JURXS� FODVVL¿FDWLRQ� SHUIRUPDQFH�� WKLV� VWXG\�
HPSOR\HG�WKLV�WHFKQLTXH�WR�H[SODLQ�WKH�WUDYHO�EHKDY-
LRU�RI�UHVSRQGHQWV�LQ�ZRUNLQJ�WULSV�ZLWK�WKHLU�GLIIHU-
HQW�PRGH�FKRLFH�VHOHFWLRQ��%DVHG�RQ�WKLV�DSSURDFK��
WKH� YDULDEOHV� GLVFULPLQDWHG� EHWZHHQ� WKUHH� W\SH� RI�
VXE�FHQWHUV�FRXOG�EH�IRXQG�LQ�WKH�JURXS�RI�YDULDEOHV�
WR�GLVFULPLQDWH�DPRQJ�WKHP��7KH�LQGHSHQGHQW�YDUL-

DEOHV��[���PHQWLRQHG�DERYH��FRXOG�EH�LQSXW�LQWR�WKH�
DQDO\VLV�WR�H[SODLQ�WKH�GLVVLPLODU�VXE�FHQWHUV��6��RI�
WKH�VWXG\�DUHD��%\�XVLQJ�WKH�GDWD�FROOHFWLRQ�LQ�7DEOH�
���WKH�IXQFWLRQV�WR�GLVFULPLQDWH�WKUHH�VXE�FHQWHUV�LQ�
HDFK�PRGDO�XVDJH�FRXOG�EH�FDOLEUDWHG��7KLV�FROOHFWHG�
GDWD�RQ�GLIIHUHQW�XVHUV¶�VRFLRHFRQRPLF�DQG�YDULRXV�
GDLO\�PRELOLW\�FKDUDFWHULVWLFV�FRXOG�WKHQ�EH�XVHG�WR�
GHWHUPLQH�ZKLFK�YDULDEOHV�DUH�EHVW� IRU�FODVVLI\LQJ�
WKH�LQWHUDFWLRQ�RI�GLIIHUHQW�VXE�FHQWHUV¶�ORFDWLRQ�DQG�
FRPPXWHUV¶�FKRLFH�WR�WUDYHO�WR�WKHP��
� %DVHG�RQ�WKH�/'$��YDULRXV�FRPELQDWLRQV�RI�VHY-
HUDO� YDULDEOHV� ZHUH� LQYHVWLJDWHG� WR� GHWHUPLQH� WKH�
PRVW� VXLWDEOH� FODVVL¿FDWLRQ�PRGHO� WKDW� DOORZV� WKH�
EHVW�GLVFULPLQDWLRQ�DPRQJ�WKUHH�VXE�FHQWHUV�ZLWK�D�
PL[WXUH�RI�PRGH�FKRLFH�FKDUDFWHULVWLFV��7KXV�� WKLV�
VWXG\�GLYLGHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�VXE�FHQWHU�
ORFDWLRQ�DQG�WUDYHO�EHKDYLRU�RI�SHRSOH�LQWR�WZR�FDW-
HJRULHV�RI�PRGH�VHOHFWLRQV��SULYDWH�DQG�SXEOLF�WUDQV-
SRUW��%DVHG�RQ� WKH�DQDO\VLV�RI�YDULDQFH��$129$��
UHVXOWV�VKRZQ�LQ�7DEOH����WKH�)�WHVW�UHYHDOHG�WKDW�DOO�
LQGHSHQGHQW�YDULDEOHV�ZHUH�LPSRUWDQW�WR�WKH�GLVFULP-
LQDQW� IXQFWLRQ�DQG�FRXOG�EH�DFFHSWHG� IRU� FDOLEUDW-
LQJ�WKH�PRGHO�VKRZQ�WR�EH�VLJQL¿FDQW�DW�FRQ¿GHQW�
OHYHO�RI�������%\�XVLQJ�WKH�6366�VWDWLVWLF�SDFNDJH��
WKH�:LONV¶�/DPEGD� FRXOG� EH� XVHG� WR� GHPRQVWUDWH�
WKH�UHVXOW�RI� WKLV�DQDO\VLV��7KH�UHVXOW�RI� WKH�WHVW� LQ�
7DEOH���DSSHDUV�WR�EH�VLJQL¿FDQW��ZKLFK�PHDQV�WKDW�D�
OLQHDU�FRPELQDWLRQ�RI�WKH�VHOHFWHG�YDULDEOHV�FDQ�GLV-
FULPLQDWH�EHWZHHQ�WKH�WKUHH�JURXSV�RI�VXE�FHQWHUV��
)XUWKHUPRUH��%R[¶V�0�WHVW�UHYHDOHG�WKDW�DOO�DFWLYLW\�
FDVHV�VLJQL¿FDQWO\�PHW�WKH�DVVXPSWLRQ�RI�KRPRJHQH-
LW\�RI�FRYDULDQFH�PDWULFHV�GXH�WR�WKH�DVVXPSWLRQ�DQG�
DJUHHPHQW�XQGHU�DQ�REOLJDWLRQ�WR�XWLOL]H�WKLV�VWDWLVWL-
FDOO\�PHWKRG�
� 7KLV�LQYHVWLJDWLRQ�ZDV�FRQGXFWHG�WKURXJK�D�FRP-
ELQDWLRQ�RI�PRUH�WKDQ����YDULDEOHV��EXW�RQO\�YDULDEOHV�
IRXQG� WR� EH� WKH� RSWLPDO� FRPELQDWLRQ� RI� YDULDEOHV�
FRXOG�EH�XVHG�WR�FODVVLI\�WKH�WUDYHO�EHKDYLRU�WR�GLI-
IHUHQW� VXE�FHQWHU� GHVWLQDWLRQV�� 7DEOH� �� SURYLGHV�
LQIRUPDWLRQ�RQ�HDFK�RI� WKH�GLVFULPLQDWH� IXQFWLRQV�
�HTXDWLRQV��SURGXFHG�ZKLFK�DOVR�GHPRQVWUDWH� WKDW�
FDQRQLFDO� FRUUHODWLRQ� LV� WKH� PXOWLSOH� FRUUHODWLRQV�
EHWZHHQ� WKH�SUHGLFWRUV�DQG� WKH�GLVFULPLQDQW� IXQF-
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WLRQV�ZLWK�DQ�LQGH[�RI�RYHUDOO�PRGHO�¿W��7KH�UHVXOW�RI�
D�FDQRQLFDO�FRUUHODWLRQ�RI�SULYDWH�PRGH�IRU�IXQFWLRQ�
��DQG�IXQFWLRQ���DUH�������DQG��������UHVSHFWLYHO\��
DFFRUGLQJO\��WKH�PRGHO�H[SODLQV��������DQG��������
RI� WKH� YDULDWLRQ� LQ� WKH� JURXSLQJ� YDULDEOH�� 2Q� WKH�
RWKHU�KDQG��IRU�WKH�SXEOLF�WUDQVSRUW��IXQFWLRQ���DQG�
IXQFWLRQ���DUH�������DQG�������� UHVSHFWLYHO\��7KLV�
PHDQV�WKH�PRGHO�FDQ�H[SODLQ��������DQG��������RI�
WKH�YDULDWLRQ�LQ�WKH�JURXSLQJ�YDULDEOH�

5.3.2 Land Use Transportation Interaction Function
7KHUH�ZHUH�WKUHH�FODVVL¿FDWLRQ�IXQFWLRQV�RI�HDFK�VXE�
FHQWHU�WR�FODVVLI\�WUDYHO�EHKDYLRU�E\�GLIIHUHQW�PRGH�
RI�WUDQVSRUW��%\�DSSO\LQJ�WKH�PHWKRGRORJ\�H[SODLQHG�
LQ�WKH�SUHYLRXV�VHFWLRQ��WKH�JHQHUDOL]HG�GLVFULPLQDQW�

IXQFWLRQ�LQ�(T������FRXOG�EH�XVHG�WR�REWDLQ�WKH�PRVW�
VXLWDEOH�FDVH��7KH�FODVVL¿FDWLRQ�VFRUHV�IRU�HDFK�FDVH�
RI�GLIIHUHQW�JURXSV�FDQ�EH�FRPSXWHG�E\�DSSO\LQJ�(T��
�����

Si  �ci + wi1x1
 + wi2x2

��������wimxm  ���

� ,Q� (T�� ����� WKH� VXEVFULSW� L� GHQRWHV� WKH� UHVSHF-
WLYH�JURXS��WKH�VXEVFULSWV������� �����P�GHQRWH�WKH�P�
YDULDEOHV��FL� LV�D�FRQVWDQW� IRU� WKH� LWK�JURXS��ZLM� LV�
WKH�ZHLJKW� IRU� WKH� MWK�YDULDEOH� LQ� WKH�FRPSXWDWLRQ�
RI�WKH�FODVVL¿FDWLRQ�VFRUH�IRU�WKH�LWK�JURXS��[M�LV�WKH�
REVHUYHG� YDOXH� IRU� WKH� UHVSHFWLYH� FDVH� IRU� WKH� MWK�
YDULDEOH��6L�LV�WKH�UHVXOWDQW�FODVVL¿FDWLRQ�VFRUH��&RQ-
VHTXHQWO\��WKH�VXFFHVVLYH�IXQFWLRQV�FRXOG�EH�GHWHU-
PLQHG�DV�VKRZQ�LQ�7DEOH���
� 7KHVH� XQVWDQGDUGL]HG� FRHI¿FLHQWV� DUH� XVHG� WR�
FUHDWH� WKH�GLVFULPLQDQW�IXQFWLRQV�ZKLFK�FRQWULEXWH�
VLPLODU�ZD\V�RI� UHJUHVVLRQ�IXQFWLRQ��7DEOH���GHP-
RQVWUDWHG�WKDW�IXQFWLRQ���WHQGV�WR�VHSDUDWH�JURXS���
�ORZHVW�YDOXH��DQG�JURXS����KLJKHVW�YDOXH���)XQFWLRQ�
�� VHSDUDWHV�JURXS��� �ORZHVW�YDOXH�� IURP�JURXSV���
DQG����KLJKHVW�YDOXH���7KH�UHVXOWV�UHYHDO�WKDW�IXQF-

Table 4  Canonical Discriminant Function Coefficients

Mode of 

Transport
Variables

Function

1 2

3ULYDWH

$JH��\HDU� ����� ������
,QFRPH��EDKW�

PRQWK� ����� �����

7UDYHO�WLPH�RI�
:RUNLQJ�7ULS�
�PLQXWHV�

����� �����

�&RQVWDQW� ������� �����

3XEOLF

$JH��\HDU� ������ �����
,QFRPH��EDKW�

PRQWK� ����� �����

7UDYHO�GLVWDQFH�
RI�:RUNLQJ�7ULS�

�PLQXWHV�
����� ������

1R��RI�
&RQQHFWLRQV ����� �����

�&RQVWDQW� ������ ������

Table 2  Test of Equality of Group Means

Variables
Wilks’ 

Lambda
F df1 df2 Sig.

$JH��\HDU� ���� ������ 2 56 ����
,QFRPH��EDKW�

PRQWK� ���� ������ 2 56 ����

7UDYHO�WLPH�RI�
:RUNLQJ�7ULS�
�PLQXWHV�

���� ������ 2 56 ����

$JH��\HDU� ���� ������ 2 138 ����
,QFRPH��EDKW�

PRQWK� ���� ����� 2 138 ����

7UDYHO�
GLVWDQFH�RI�
:RUNLQJ�7ULS�
�PLQXWHV�

���� ������� 2 138 ����

1R��RI�
&RQQHFWLRQV ���� ����� 2 138 ����

Table 3  Eigenvalues 

Mode Function Eigenvalue
% of 

Variance

Cumulative 

%

Canonical 

Correlation

3ULYDWH
1 �����D ���� ���� ����
2 ����D ���� ����� ����

3XEOLF
1 �����D ���� ���� ����
2 ����D ��� ����� ����

a. First 2 canonical discriminant functions were used in the 
analysis.
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WLRQ���LV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�DOO�YDULDEOHV�RI�
DJH��LQFRPH�DQG�WUDYHO�WLPH��ZKHUHDV�IXQFWLRQ���LV�
QHJDWLYHO\�DVVRFLDWHG�ZLWK� WKH�DJH�YDULDEOH��:KHQ�
FRQVLGHULQJ�WKH�LQFRPH�YDULDEOH��D�PRUH�VLJQL¿FDQW�
LPSDFW�FDQ�EH�VHHQ�LQ�LQFRPH�HIIHFW�IRU�WUDYHOHUV�ZKR�
FKRRVH�SULYDWH�WUDQVSRUW�UDWKHU�WKDQ�SXEOLF�WUDQVSRUW�
WR� DOO� VXE�FHQWHUV�� HVSHFLDOO\� WKH�RXWHU� VXE�FHQWHU��
)XUWKHUPRUH�� WUDYHO� WLPH�ZLOO�KDYH�PRUH� LQÀXHQFH�
RQ�WKLV�JURXS��ZKLFK�PLJKW�VXJJHVW� WKH\�YDOXH�WKH�
WLPH�VSHQW�LQ�YHKLFOHV�PRUH�WKDQ�WKH�JURXS�ZKR�WDNH�
SXEOLF�WUDQVSRUW��
� )RU� SXEOLF� WUDQVSRUW�PRGH�� )XQFWLRQ� �� LV� SRVL-
WLYHO\�LQÀXHQFHG�E\�WKH�YDULDEOHV�RI�LQFRPH��WUDYHO�
GLVWDQFH�DQG�QXPEHU�RI�FRQQHFWLRQV��KRZHYHU��LW�LV�
QHJDWLYHO\�LQÀXHQFHG�E\�WKH�YDULDEOH�RI�DJH��)XQF-
WLRQ� �� KDV� RSSRVLWH� WUHQG� RI� IXQFWLRQ� �� VLQFH� WKH�
WUDYHO�GLVWDQFH�KDV�QHJDWLYH�UHODWLRQVKLSV�DPRQJ�DOO�
SRVLWLYH�UHODWLRQVKLS�RI�RWKHU�YDULDEOHV��7KLV�PLJKW�
UHSUHVHQW� WKH� UHYHUVH� UHODWLRQVKLS� RI� LQFRQYHQLHQW�
PRGH�RI� WUDYHO�RI�SXEOLF� WUDQVSRUWDWLRQ��+RZHYHU��
WKHUH�ZRXOG�EH�QR�SUREOHP�ZLWK�WKH�PRUH�FRQQHF-
WLRQV�GXH�WR�WKH�SRVLWLYH�VLJQ�RI�WKH�FRHI¿FLHQWV�LQ�
ERWK� IXQFWLRQV��7KH� JUDSKLFDOO\� GHPRQVWUDWLRQ� RI�
WKH�VHSDUDWLRQ�DPRQJ�WKUHH�JURXSV�FOHDUO\�SURYLGH�
WKH�HYLGHQFH�WR�FRQ¿UP�WKH�LQÀXHQFH�RI�RXWHU�]RQH�
DPRQJ� DOO� VXE�FHQWHUV�� 7KLV� ILQGLQJ� UHYHDOV� WKH�
VWURQJ�FKDUDFWHULVWLFV�RI� WKH� WUDYHO�EHKDYLRU� WR� WKH�
VXE�FHQWHU� RI� RXWHU� DUHDV� DPRQJ�ERWK� SULYDWH� DQG�
SXEOLF�WUDQVSRUW�FOXVWHUV�

6. Concluding Remarks

7KH�PDLQ�FKDOOHQJH�RI�UDSLG�XUEDQL]DWLRQ�KDV�EHHQ�
WKH� QHJDWLYH� HIIHFW� RI� DXWRPRELOHV� XVDJH� ZKLFK�
UHFHQWO\�KDV�GHWHULRUDWHG�WKH�TXDOLW\�RI�WKH�SHRSOH¶V�
OLIH��(VSHFLDOO\��ZKHQ�LW�RFFXUV�LQ�WKH�DUHD�RI�HQRU-
PRXV� QXPEHU� RI�PLJUDWLRQ� RI� WKH� SRSXODWLRQ� GLV-
WULEXWLRQ�FKDQJHV��WKLV�VXEXUEDQL]DWLRQ�LQGXFHV�WKH�
QHFHVVLW\�RI�RZQLQJ�DQ�DXWRPRELOH��0RUHRYHU��ZLWK�
WKH�OLPLWHG�VHUYLFH�RI�WUDQVLW�DYDLODELOLW\��WKH�PDMRU-
LW\�RI�FRPPXWHUV�QHHG�WR�UHO\�RQ�WKHLU�SULYDWH�YHKLFOH�
ZLWK�ORQJHU�WUDYHO�WLPH�DQG�GLVWDQFH�UDWKHU�WKDQ�WUDQ-
VLW�XVDJH��'XH�WR�WKH�KLJK�JURZWK�UDWH�RI�%DQJNRN�

0HWURSROLWDQ�5HJLRQ��%05���3DWKXPWKDQL�SURYLQFH�
ZDV�VHOHFWHG�DV�D�FDVH�VWXG\�WR�FRQ¿UP�WKH�HYLGHQFH�
RI� VSUDZOLQJ� HIIHFW� WKRXJK� DQ� H[SORUDWLRQ� RI� WKH�
ODQG�XVH�DQG�WUDQVSRUWDWLRQ�LQWHUDFWLRQ��7KH�UHVXOWV�
RI�DQDO\VLV�LQGLFDWH�WKH�SRRU�DFFHVVLELOLW\�OHYHO�DQG�
WKH�FRQQHFWLYLW\�RI�DOO�VHOHFWHG�VXE�FHQWHUV�GXH�WR�WKH�
KLJK�SURSRUWLRQ�RI� WUDYHO�H[SHQGLWXUH�DQG�VRPH�RI�
WKHP�QHHG�WR�WUDYHO�WR�RXWHU�DUHDV�QRW�RQO\�RQ�ZHHN-
HQGV�EXW�DOVR�LQ�WKHLU�GDLO\�ZRUN��7KXV��WKH�DYDLODELO-
LW\�RI�GHVWLQDWLRQV�WRJHWKHU�ZLWK�DQ�LQWHUFRQQHFWHG�
VWUHHW�QHWZRUN�PDNHV�VXI¿FLHQF\�PRGH�RI�WUDQVSRUW�
HLWKHU�SXEOLF� WUDQVSRUW�RU�QRQPRWRUL]DWLRQ�D�PRUH�
FRPSHWLWLYH�DQG�DWWUDFWLYH�PRGH�RI�WUDYHO�WKDQ�RWKHU�
RSWLRQV��$FFHVVLELOLW\�VKRXOG�DOVR�EH�WDNHQ�LQWR�FRQ-
VLGHUDWLRQ�DV�WKH�VXE�FHQWHUV�DUH�ORFDWHG�IDU�IURP�WULS�
JHQHUDWLRQ�SRLQW�� WKH�QXPEHU�RI�FRPPXWHUV�ZRXOG�
EH�H[SHFWHG�WR�GHFOLQH�LQ�DFFRUGDQFH�ZLWK�WKH�ORQ-
JHU�GLVWDQFH��)LQDOO\�� WKH� UHVXOWV�RI� WKLV�VWXG\�DOVR�
GHPRQVWUDWH�D�QXPEHU�RI�IDFWRUV�RWKHU�WKDQ�ODQG�XVH�
HQYLURQPHQW�KDYH�D�SURIRXQG� LPSDFW�RQ�FRPPXW-
LQJ� EHKDYLRU��7KXV�� FRQVLGHULQJ� WKH� HQKDQFLQJ� RI�
FRQQHFWLQJ�VXE�FHQWHUV�WR�WKH�KRXVLQJ��FRPPHUFLDO�
DQG�HPSOR\PHQW�DUHD�DQG�LQIUDVWUXFWXUH�PLJKW�EH�DQ�
LQLWLDWLYH�IRU�DFKLHYLQJ�PRELOLW\�SROLF\�FKDOOHQJHV��
)XUWKHUPRUH��D�PRUH�FRPSDFW�DQG�LQWHUPL[HG�XUEDQ�
HQYLURQPHQW� LV�SUHIHUDEOH� WR�VKRUWHQ� WKH�GLVWDQFHV�
EHWZHHQ�GHVWLQDWLRQV��,I�WKH�VXE�FHQWHUV�RU�GHVWLQD-
WLRQV�IRU�ZRUN�DQG�OHLVXUH�WULS�DUH�ORFDWHG�IDU�IURP�
WKH�FRPPXQLW\��WKH�QXPEHUV�RI�SHUVRQ�ZKR�ULGH�ERWK�
SXEOLF�WUDQVSRUW�PRGHV�ZLOO�GH¿QLWHO\�VKLIW�WR�WKHLU�
SULYDWH� YHKLFOHV� WR� DYRLG� FRQJHVWLRQ� RI� YHKLFOHV��
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