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According to economic growth and road-oriented development, Bangkok has rapidly grown to a greatly 
sprawling built-up area, which causes more CO2 emissions from urban transport. Since the late 20th century, 
more investment has been made in urban railway development. Taking advantage of the influence, Transit 
Oriented Development (TOD) is a potential effective approach to calming urban sprawl for a lower-carbon 
urban form by promoting high-density development. The purpose of this study is to examine the possibility 
of TOD implementation in Bangkok by summarizing Strengths, Weaknesses, Opportunities and Threats 
(SWOT) of it. The SWOT analysis is made on a land-use transport system in terms of their advantages and 
disadvantages for the TOD implementation in Bangkok. This study shows that, while there are signs of 
growing demand for TOD, Bangkok has many problems with land-use transport systems to implement 
TOD. 
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1. INTRODUCTION 
 

As the climate change becomes more serious due 
to increasing levels of greenhouse-gas emissions 
largely from fossil-fuel combustion, many countries, 
including developing countries, are required to mit-
igate their emissions. Especially for Thailand, it has 
been ranked among the top 25 emitters in the world 
with the gross emission level of 294.7 Mt-CO2 per 
yearin 2000, of which almost 70% are caused by 
fossil-fuel combustion (World Resources Institute, 
2012).The transport sector is one of the key sectors 
responsible for the emissions, accounts for 28% of 
the fossil-fuel oriented emissions (ONEP Thailand, 
2011), and their mitigation. Further growth in the 
emissions is expected according to rapid economic 
growth and accelerated motorization. 

There are several strategies for reducing 
transport-oriented emissions by promoting low car-

bon transport system. They are classified into 
avoiding unnecessary travel demand (AVOID), 
shifting transport modes to the lower-carbon ones 
(SHIFT), and improving energy efficiency and 
emission intensity of transport (IMPROVE) 
(Hayashi et al., 2011). According to the 11th National 
Social and Economic Development Plan 
(2012-2016), Thailand’s strategies for reducing 
transport-oriented emissions are mainly focused on 
the SHIFT and IMPROVE strategies by emphasizing 
railway development and promoting energy-efficient 
transport technologies (NESDB, 2012). However, 
the AVOID strategy is almost neglected in the plan 
and is not currently taken into account in any policy 
packages towards low-carbon system in Thailand 
(Winyuchakrit et al., 2011). AVOID can be realized 
by reducing distances between residential area, 
commercial area, and transportation stops, with 
high-density development to make an urban form 
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compact. As one of effective measures for AVOID, 
Transit Oriented Development (TOD) promotes 
high-density development within an easy walk 
from/to mass transit facilities supported by 
high-quality pedestrian facilities. The purpose of this 
study is to examine the possibility of TOD imple-
mentation in Bangkok by summarizing Strengths, 
Weaknesses, Opportunities and Threats (SWOT) in 
terms of a land-use transport system and organization 
capacity. 

 
 
2.TRANSPORT SYSTEM 
 
(1) Mass Transit Development 

The development plan of mass rapid transit sys-
tems in Thailand was initiated in 1972 as the gov-
ernment proposed a development of the Mass Rapid 
Transit (MRT) for solving traffic congestion prob-
lem. In 1994, the first master plan for MRT named 
the Mass Rapid Transit Systems Master Plan 
(MTMP) was formulated by the Office of the Com-
mission for the Management of Land Traffic 
(OCMLT) (currently the Office of Transport and 
Traffic Policy and Planning (OTP)). This master plan 
was regarded as the first attempt to provide an inte-
grated framework to develop urban railway in the 
Bangkok metropolis. The master plan proposed 
construction of an urban rail network with a total 
length of 135 km during 1995–2011.  

Later in 1996, the Conceptual Mass Rapid Transit 
implementation Plan (CMIP) revised the rail network 
from the previous master plan to cover the total dis-
tance of 178.9 km. 11 feeder mass-transit systems, 
such as light rail and monorail systems, with a total 
length of 206 km, were later recommended to im-
prove access to the trunk lines.  

However, during the economic crisis in 1997, the 
mass-transit development plan was changed, as the 
economic situation was not favorable for investment. 
As a result, the implementation of the development 
plan was suspended. OCMLT reviewed the plan and 
formulated the Urban Rail Transportation Master 
Plan (URMAP) in Bangkok and Surrounding Areas 
in 2000. URMAP proposed the development of mass 
transit networks with a total distance of 375 km for 
over 20 years. Despite the economic crisis, its length 
was longer than the previous plan because it was 
constructed based on an assumption of economic 
recovery and at least 5% economic growth per year 
after 2005 (OTP, 2010).  

In 2004, when the economic situation showed 
signs of recovery, OTP conducted the Bangkok Mass 
Transit Implementation Plan (BMT). The first stage 
of development of the Bangkok mass-transit network 
was approved for the completion by 2009, which did 

not include a plan for Bus Rapid Transit (BRT). The 
network incorporates 7 routes, totally 291 km in 
length. Although the mass-transit development have 
been implemented based on BMT, uncertain political 
policies periodically affected the development, re-
sulting in changes in development concepts, in-
vestment, and route extension. The mass-transit 
network was proposed to be extended from 7 routes 
to 10 routes in 2006 to cover more BMR area. 

However, due to the project implementation 
process, the feasibility in socioeconomic aspect, 
planning, and detailed design were reviewed to 
comply with the general standards of infrastructure 
development. Moreover, the bidding method was 
changed to allow foreign investment in mega projects 
under the so-called Thailand: Partnership for De-
velopment scheme. Yet, the implementation of the 
master plan was not achieved as expected as there 
were still short falls in funding and the construction 
was later than planned. During the General Surayud 
government, the mass-transit development plan was 
reviewed once again and, in 2006, the Cabinet ap-
proved 5 routes with a total distance of 135 km. 

Up until now, there are 3 routes of urban railway 
operating in Bangkok Metropolitan Region (BMR); 
Bangkok Mass Transit System (BTS skytrain), 
Bangkok Mass Rapid Transit (MRT Subway) and 
Suvarnabhumi Airport Rail Link (ARL). BTS 
skytrain, the first mass transit, has started its service 
with two initial green lines: the 22-kilometer of 
Sukhumvit line and the 8.5-kilometer of Silom line, 
in December 1999. In July 2004, the 20-kilometer of 
MRT Subway was launched at underground level.  
These two lines are operating along the high-density 
areas in the inner core part of the city. Later on in 
August 2010, the 28.5-kilometer of ARL emerged as 
an intercity line between Bangkok and Samut 
Prakan.Currently, there are 2 more routes which have 
been under construction to extend the networks with 
15-kilometer of the SRT Light Red line and 
23-kilometer of the MRT Purple line since January 
2009 and November 2009 respectively. 

The latest plan involving with the mass transit 
system is called the Mass Rapid Transit Master Plan 
(M-MAP) which contains a 20-yeardevelopment 
plan for urban railway during 2010 to 2029. The plan 
comprises 12 routes with a total distance of 509 km 
which extends the plan of 2008 to cover fast-growing 
suburban areas. 
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Fig.1 Schematic Diagram of the Rail Mass Transit  
Network 

(Source: Office of Transport and Traffic Policy and  
Planning (2010)) 

 
 
Besides the rail mass rapid plan, in 2004, Bangkok 

Metropolitan Administration (BMA) had conducted 
a study on the master plan for developing BRT ser-
vices in BMR area which initially suggested 10 
routes of BRT services. Later on, within the same 
year, BMA and OTP had collaboratively reviewed 
the plan for BRT services and proposed the new 12 
routes plan. Last reviewing of the BRT plan had been 
solely conducted by BMA in 2005, which resulted in 
an extension to 14 BRT routes. The first and only 
BRT route which has been operating so far is 
Sathon–Ratchaphruek route opened in 2010. 

 

 
 

Fig.2 Bus Rapid Transit Network Plan 
(Source: Traffic and Transport Department, BMA) 

 
 
According to the development of urban railway, 

there is an upward trend of demand for rail mass 
transit in BMR especially for the BTS. Since the 

system started in operation, the numbers of passenger 
trips of BTS and MRT shows in Fig. 3 has increased 
annually by 11 % and 3 %respectively. Therefore, if 
the trend assumed continues, strong demand for TOD 
can be expected from the increasing level of the 
mass-transit users. 

 

 
 

Fig.3 Number of Passenger Trips of Rail Mass Transit 
 
 

(2) Public Transport Problems 
Despite the recent growth in railway use, the 

modal share is small or only 4% (Fig. 4). The public 
transport systems in the BMR are still not 
well-established to be sufficiently convenient for 
users. The system comprises of many types of 
transportation, such as railway, bus, van, boat etc., 
with limited cooperation among the providers since 
there are different companies or authorities operating 
each mass transit system; for instance, Bangkok 
Mass Transit Public Company Limited and BTS, 
Bangkok Metro Public Company Limited and MRT, 
State Railway of Thailand and ARL, Bangkok Mass 
Transit Authority (BMTA) and bus system, and 
private entities and other modes of transport. More-
over, most public transportation systems provide 
neither timetables nor enough information on the 
routes, in which, motorcycle taxi and tuk tuk, do not 
even specify the fares. The service quality of the 
public transportation itself is also dissatisfactory 
since many of them such as paratransit, public buses, 
boat taxies, cannot assure safety of the passengers 
and cannot protect passengers from elements of 
weather and pollution. Particularly, there are many 
unqualified drivers of buses.  

As for access to public transport services, bicycles 
are barely seen in Bangkok due to city’s dangerous 
environments for cycling – too many cars and too 
little road surface. Even walking is difficult and 
dangerous because there are many obstructions on 
narrow sidewalks, such as street vendors, parts of 
houses, telephone booths and utility poles. Some-
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times the obstructions are so many that pedestrians 
are forced to walk on road surfaces to avoid them. 
Nonetheless, there are many roads which do not have 
sidewalk at all. 

While TOD promotes accessibility and safety to 
the mass transit system, there is still a drawback with 
complementary parts of the system. The current mass 
transit systems in BMR cover only its urban areas; 
therefore, people living outside the coverage areas 
has to rely on public transports as feeder for the mass 
transit system.  Even though public transports are a 
cheap mode of travel, their above mentioned prob-
lems force people to use private transport which 
hinder TOD achievement. 
 
Table 1 Attitude on transport modes 
 

Mode Attitudes 
Private Vehicle • Accessibility: door to door 

• Convenience: no transfer, carry 
more stuffs 

• Travel cost: fuel cost, mainte-
nance, expressway fee 

Mass Transit 
(BTS/MRT/BRT) 

• Limited coverage: only in urban 
area 

• Punctuality: can predict time to 
destination 

• Safety: safety than other public 
transport mode  

Public Transport 
(Bus) 

• Cannot protect passenger from 
weather and pollution 

• No timetable available 
• Route information is not clear 
• Lacking of maintenance 
• Cheapest mode: some are free 
• Not safety: pick pocket, fighting, 

road accident and etc. 
• Unqualified driver 

Paratransit (Mo-
torcycle-taxi and 
Songtaew) 

• Can access to narrow street or 
traffic congestion 

• Not specify the fare 
Non-motorized • Obstacles on sidewalk: tele-

phone booth, utility poles, street 
vendors and etc. 

• No bicycle lane 
 

 

 
 

Fig.4 Modal Share in 2008 
(Source: Office of Transport and Traffic Policy and  

Planning (2010)) 
 
 

(3) Growth in Car Use 
Compared to the small share of urban railway, the 

mode share is overwhelmed by private transport, 
such as cars, 35% and motorcycles, 15%. Car own-
ership has grown according to a risein income level 
and road-oriented development, and is expected to 
grow further in economic growth. 

Moreover, the government policies promote car 
use. One of the policies is to refund excise tax for the 
first time car buyer, making private transportation 
choice even more rational. The policy includes first 
time car buyer who bought a car before 31 December 
2012. 

 
3.LAND-USE SYSTEM 
 
(1) Land-use plans 

The Comprehensive City Planning of Bangkok 
was first started in1960 by the Thai government who 
hired Litchfield Whiting Bowne & Associates from 
the United States to carry out the Greater Bangkok 
Plan 1990 or commonly known as Litchfield plan. 
This plan included a map of land use, a map of 
transportation and a map of infrastructure projects, 
covering the areas of the border cities of Bangkok, 
like Thonburi, Nonthaburi and Samut Prakan. The 
duration of the plan was 30 years. In 1971, the De-
partment of Public Works and Urban Planning im-
proved the layout to accommodate for the increased 
population from the original 1990 City Map plan.  

In 1975, there was an enactment which gives au-
thority to force designations. Therefore the Depart-
ment of Town and Country Planning developed a 
comprehensive city planning for Bangkok. This 
comprehensive Plan included land use map set by the 
classification of usage and communication and 
transportation map. This comprehensive Plan will 
cover only specific area of Bangkok. 

Car 
35% 

MC 
15% 

Others 
(Railway, 

Bus, 
Boat, 
BRT) 
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Taxi 
4% 
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Before the period of enforcement of the city plan-
ning of Bangkok would expire, Bangkok as a local 
authority has made the 1st improvement to the com-
prehensive city planning of Bangkok. This updated 
comprehensive plan besides including land use map 
set by the classification of usage and communication 
and transportation map also included unused land. 

Before the period of enforcement of the city plan-
ning of Bangkok (Modifier 1) would expire, Bang-
kok has made a comprehensive plan Bangkok (Up-
date No. 2) and announced that this comprehensive 
plan would apply as a ministerial regulation called 
Bangkok Comprehensive Plan 2006, show in Fig. 5. 
This new version has added a floor area ratio re-
quirement (Floor Area Ratio or FAR) and the open 
space ratio (OSR) as well as the condition that the 
total floor area ratio could be increased (FAR Bonus) 
in case of more open space for public use or if there is 
more space for car parking in the area around public 
transport stations. 

 

 
 

Fig.5 Land-use plan (2006) 
(Source: Department of City Planning, BMA) 

 
 
(2) High-Density Development 

Demand for development along mass-transit sta-
tion has become stronger in the BMR. Fig 6 shows a 
map of buildings along mass-transit in Bangkok. The 
buildings are classified into three groups by their 
development year. The first group, as colored in 
green, is developed before BTS started its construc-
tion in 1992. The second group, as colored in red, had 
developed during the construction of BTS from 1992 
to 1998. The development of the third, as colored in 
blue, are took place after BTS opened in 1998. Fig 6, 
there are many buildings which have been developed 
after the mass-transit development. Therefore, that 
even in Bangkok, where a mass-transit system is not 
well-established, mass-transit development has 
stimulate a land development which suggests the 

potential development of TOD. 
 

 
 

Fig.6 New Buildings Attracted by Rail Mass Transit 
(Source: Sathita (2010)) 

 
 

(3) Affordable Housing 
However, the development demand for TOD may 

not lead to the demand for mass-transit use due to a 
housing affordability issue for the users. As 
mass-transit development raises land values around; 
lower-income people tend to be unable to afford 
houses near the station and have to move far away. 
As a result, the location of high-income residents in 
the TOD area who are likely to prefer car use, may 
not contribute to mass-transit use.  

Chalermpong (2007) reveals that the premium of 
transit accessibility adding to the property is ap-
proximately $10 in property sale price for every 
meter closer to the station which propels people with 
lesser affordability to reside further from the station. 
 

 
 

Fig.7 Scatter plots for relationship between price and distance 
from mass transit station 

 
 
Fig. 7 shows scatter plots for relationship between 

price and distance from mass transit station. Several 
high rent samples exclusively reside within 1 km 
from the station, where an average price of the sam-
ple within 1 km is 400 baht/month/m2. If the mini-
mum size of a house is 30m2, the rent will be 12,000 
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baht/month. On the other hand, the average house-
hold income per month in Bangkok, Pathum Thani, 
Nonthaburi and Samut Prakan is 37,732 baht/month. 
Therefore, the minimum rent accounts for more than 
30% of the average income.This suggests that that 
average earning person would not be able to afford a 
house near the mass transit system. 
 
(4) Cost of Land Development 

The Fig. 8 shows official land value appraisal 
along 2 lines of mass transit systems, the BRT and 
major roads in BMR. Each number in figure repre-
sents growth of the value compare in two period, 
2000 to 2004 and 2004 to 2008. Official Land Value 
Appraisal comprises quadrennial updated land value 
data from Department of land (2000-2003) and 
Treasury Department (2004-2011). From Fig 8, 
growth in land value is significantly higher from 
2004 to 2008 comparing with 2000 to 2004. This 
suggests that earlier the implementation of TOD is, 
lower the cost is, if land for TOD needs to be pur-
chased. 

Thai Appraisal Foundation (2012) reveals that, 
from 2010-2011, average land value appraisals in 
BMR increase 4% where value of areas around the 
mass transit systems increase at least two folds more 
than the average. For instance,an average apprise 
land value of areas around mass transit systems has 
increased as the following;BTS station 11.7%, ex-
tension areas of BTS 14.8%, MRT 14.4%, SAL 
10.6% and MRTA 10.3%.  

However, benefits from increasing of land value 
enjoyed by project developers do not yield profits to 
the government as there is no taxation charged for 
benefit gaining from development 

 

 

 
 

Fig.8 Official Land Value Appraisal Growth along Rail Mass 
Transit. (Up) 2000 to 2004 (Down) 2004 to 2008 

 
 

4. CONCLUSION 
 

TOD implementation requires a proper land-use 
transport system.As Strengths of TOD implementa-
tion in Bangkok, the increasing number of passen-
gers of urban railway and high-density development 
around the stations indicate demand for TOD. As 
Opportunities,the demandcan be expected to grow 
from further railway development and prospective 
growth in land development according to economic 
growth. However, there are many Weaknesses in the 
land-use transport system in Bangkok, such as the 
insufficient connectivity of public transport systems 
and little housing affordability around the stations for 
the users. Moreover, as the government policies ra-
ther promote car use with tax exemption, it is nec-
essary for TOD implementation to involve various 
planners and policy makers beyond the city level. 
These problems cause Threats of further growth in 
motorization and land values, which would result in 
increases in the implementation cost of TOD.  

 
Table 2 Summarize of SWOT analysis in land-use transport 
system 

 
 Transport system Land-use system 

Strength Increasing num-
ber of passenger 

High-density de-
velopment around 
the station 

Weakness Current quality of 
public transport 

Less affordable 
housing around 
the station 

Opportunity Improvement of 
public transport Cost of land value 

           BTS 
           MRT 
           SARL 
BRT 
Main road 

           BTS 
           MRT 
           SARL 
BRT 
Main road 
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Threat 
Car Ownership 
growth and tax 
exemption  

Cost of land value 

 
Even if mass rapid transit systems in BMR have 

been successfully developed, people have to shift 
their mode of travel to the systems. In order to 
achieve TOD, mass rapid transits have to attract as 
many users as possible by designing the system with 
consideration of transporters’ preferences. Those 
data are important for policy makers for imple-
menting proper mass rapid transit plan. Therefore, 
this study would like to suggest the further studies on 
the TOD in BMR to examine opinion of people liv-
ing in BMR on the Quality of Transport. 

 

ACKNOWLEDGEMENT 
This research was supported by the Environment 

Research andTechnology Development Fund (S6-5) 
of the Ministry of theEnvironment, Japan.  
 

REFERENCES 
1) Bangkok Mass Transit System Public Company Limited 

(BTS) : BTS Ridership,  viewed 30 April 2012,  <http://bts. 
listedcompany.com/bts_ridership.html>. 

2) Bangkok Metro Public Company Limited (BMCL) : Rid-
ership, viewed 30 April 2012, <http://www.bangkokme 
tro.co.th/investor.asp?Menu=128&Lang=Th>. 

3) Chalermpong, S : Rail Transit and Residential Land Use in 
Developing Countries: Hedonic Study of Residential Prop-

erty Prices in Bangkok, Thailand, Journal of the Trans-
portation Research Board, Vol. 2038, pp. 111-119, 2007. 

4) Department of City Planning : Land use plan, viewed 30 
April 2012, <http://cpd.bangkok.go.th/files/001/DOC_04. 
pdf>. 

5) Hayashi Y., X. Mai, and H. Kato : The Role of Rail 
Transport for Sustainable Urban Transport. In Rothengatter 
W., Y. Hayashi, and W. Schade (Eds.), Transport Moving to 
Climate Intelligence, Springer, 2011. 

6) Office of Natural Resources and Environmental Policy and 
Planning (ONEP) : Thailand’s Second National Commu-
nication under the United Nations Framework Convention 
on Climate Change, Ministry of Natural Resources and 
Environment, Thailand, 2010. 

7) Office of Transport and Traffic Policy and Planning : Mass 
Rapid Transit Master Plan in Bangkok Metropolitan Re-
gion: M-MAP, Ministry of Transport, Thailand, 2010. 

8) Office of the National Economic and Social Development 
Board : The 11th National Economic and Social Develop-
ment Plan ( 2012-2016), Thailand, 2012. 

9) Thai appraisal foundation : Land Price, Vol. 11, No. 1, 
January-February 2012, pp. 6-7, 2012. (in Thai) 

10) Traffic and Transport department, Bangkok Metropolitan 
Administration : Bus Rapid Transit (BRT) , viewed 30 April 
2012, <http://www.bangkokbrt.com>. 

11) Winyuchakrit, P., Limmeechokchai, B., Matsuoka, Y., 
Gomi, K., Kainuma, M., Fujino, J., et al. : Thailand's 
low-carbon scenario 2030: Analyses of demand side CO2 
mitigation options, Energy for Sustainable Development, 

12) World Resources Institute : Climate Analysis Indicators 
Tool (CAIT) Version 9.0. Washington, DC: World Re-
sources Institute, 2012 

13) Sathita Malaitham : Hedonic Study of Influenced Area 
Along BTS Sukhumvit Line, Master thesis, Kasetsart Uni-
versity, Thailand, 2010. (in Thai) 

 

WASUNTARASOOK・中村・加藤：第45回土木計画学研究発表会（春大会）




