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Project Background 

Transport is the highest energy-consuming sector in 40% of all countries worldwide and causes 
about a quarter of energy-related CO2 emissions. To limit global warming to two degrees, an 
extensive transformation and decarbonisation of transport is necessary. The TRANSfer projectõs 
objective is to increase the efforts of developing countries and emerging economies for climate-
friendly transport. The project acts as a mitigation action preparation facility and thus, 
specifically supports the implementation of the Nationally Determined Contributions (NDC) of 
the Paris Agreement. The project supports several countries (including Peru, Colombia, the 
Philippines, Thailand, Indonesia) in developing greenhouse gas mitigation measures in 
transport.  

The TRANSfer project is implemented by GIZ and funded by the International Climate Initiative 
(IKI) of the German Government and operates on three levels. 

Mobilise   

Facilitating the 
MobiliseYourCity 
Partnership  

The goal of the multi -
stakeholder partnership 
MobiliseYourCity, which is 
currently being supported 
by France, Germany, and 
the European Commission, 
is that 100 cities and 20 
national governments 
commit to ambitious 
climate action targets for 
urban transport and take 
appropriate measures. 

Prepare   

Preparation of 
Mitigation Measures  

Standardised support 
packages (toolkits) are 
developed and used for the 
preparation of selected 
mitigation measures. As a 
result, measures can be 
prepared more efficiently, 
until they are ready for 
implementation and eligible 
for (climate) financing. 
Accumulated over 10 years, 
the targeted measures aim for 
a total reduction potential of 
60 MtCO2. 

Stimulate   

Knowledge products, Training, 
and Dialogue  

Based on these experiences, TRANSfer 
is sharing and disseminating best 
practises. This is achieved through the 
development of knowledge products, 
the organisation of events and trainings, 
and the contribution to an increasing 
level of ambition. Personal exchange of 
experience and dialogue is promoted at 
events, including the annual Transport 
and Climate Change Week in Berlin, the 
United Nations Climate Change 
Conference (COP), or the International 
Transport Forum.  

 

Meet us at www.changing -transport.org  

http://www.changing-transport.org/
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Disclaimer  

The content presented in this document has been compiled with the utmost care. Nevertheless, GIZ gives 
no guarantee that the information provided is current, accurate, complete or error-free. GIZ accepts no 
liability for damage or loss arising directly or indirectly from the use of this document, provided it has not 
been caused intentionally or by gross negligence. 
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Executive Summary  
Background and motivation 

Transport accounts for 27% of energy-related CO2 emissions globally and continues to remain a 
rapidly growing sector. According to the latest ITF Transport Outlook CO2 emissions could 
increase by 16% by 2050 (ITF, 2021) even if current commitments to decarbonise transport are 
fully implemented. The reduction in GHG emissions expected from these policies could be more 
than offset by growing transport demand. According to the Department of Alternative Energy 
Development and Efficiency (DEDE), the transport sector in Thailand ranks as the most energy-
consuming sector in the Kingdom, accounting for 39% of all energy consumed in 2019. The 
transport CO2 increased 23% between 2000 and 2015 on a per capita basis. 

Thailand submitted the Intended Nationally Determined Contribution (INDC) to the UNFCCC 
in 2015, which aims to reduce its greenhouse gas (GHG) emissions by 20%-25% compared to the 
projected Business-as-Usual (BAU) level by 2030. After the INDC submission, the NDC 
Roadmap on mitigation (2021-2030) was developed to provide a policy direction in achieving the 
GHG emission reduction targets, with the transport sector being one of the four main sectors that 
have been tasked to fulfil the country´s climate pledge. According to the Roadmap, transport 
sector is responsible for a GHG emission reduction of 41 MtCO2 in 2030, which comprises of 31 
MtCO2 from energy efficiency improvements led by the Ministry of Transport and 10 MtCO2 
from biofuel consumption under the responsibility of the Ministry of Energy (MOE).  

According to the Thailand NDC Roadmap, the transport sector is responsible for a GHG emission 
reduction of 41 MtCO2 in 2030, comprising 31 MtCO2 from energy efficiency improvements led 
by the Ministry of Transport and 10 MtCO2 from the biofuel consumption under the responsibility 
of the Ministry of Energy. Following the NDC Roadmap, the OTP developed the NDC Action 
Plan for the Transport Sector, identifying measures for achieving the NDC GHG emission 
reduction target based on the Avoid-Shift-Improve (A-S-I) approach. The target of overall GHG 
reduction potential from this action plan is approximately 35.4 MtCO2, exceeding the 31 MtCO2 

reduction target. 

At COP 26, the Prime Minister announced a new target to reach carbon neutrality by 2050 and 
zero greenhouse gas emissions by 2065. Moreover, Thailand also set out the ambitious NDC target 
of 40% GHG emissions reduction by 2030 with international support. In 2021, Thailand also 
announced the EV 30@30 policy with the target of 30% of EVs in the overall domestic vehicle 
sales by 2030. To reach the EV 30@30 target, the Thai government has assigned the National EV 
Policy Committee to develop and implement an EV Roadmap, clearly committing to e-mobility as 
a key measure for NDC and LT-LEDS realization. In tandem with the EV Roadmap, the National 
Energy Policy Council (NEPC) approved the National Energy Plan (NEP) to support Thailand in 
pursuing clean energy and becoming carbon neutral. The approved EV Roadmap and NEP show 
a positive sign that lays out a solid foundation for decarbonizing the transport sector. 

Congestion charge is being recognized as one of the most sophisticated and effective instruments 
of travel demand and traffic management and it is anchored in the Thai NDC Action Plan for the 
transport sector as medium-term measure with a planned implementation between 2022 and 2025 
together with the electrification of minivans as planned for 2026-2030. The introduction of 
congestion charge would internalize the external costs or road transport and generate revenue to 
support public transport improvement. A sound and designated communication strategy 
implemented prior to the introduction of a congestion charging scheme would increase public 
acceptance of the programme. 
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Main idea behind the measure 

The measure to be introduced is congestion charge, accompanied by the establishment of a clean 
mobility fund. Both measures are part of the overarching Thailand Clean Mobility Programme 
(TCMP). The main objective of the TCMP is to mitigate GHG emission and air pollution from 
urban transport by internalizing (some of the) actual costs of private vehicle use and at the same 
time improving public transport modes. Hence, the revenue from the congestion charge will feed 
into the clean mobility fund to establish a continuous funding source for sustainable urban 
transport projects in Thai cities (Transport-Finances-Transport). As an overall result, GHG 
mitigation will be targeted through reduced car travel and increase mass transit ridership (Push and 
Pull Approach).1 

Figure 1: Thailand Clean Mobility Programme concept  

 

Source: GIZ, 2020 

Congestion charging shall be introduced in an initial pilot area in Bangkok, as the capital city with 
major importance in terms of percentage of total inhabitants and economy in the country. The 
scheme can be then replicated to other major and medium-sized cities in Thailand. 

The objectives of the introduction of congestion charging in a pilot area in Bangkok together with 
the establishment of a clean mobility fund are: 

1. Reduction of individual car use by shifting travel demand towards public transport. 

2. Mitigation of CO2 / GHG emissions. 

3. Reduction of PM2.5 levels and overall air pollution in urban areas. 

4. Establishment of a long-term funding source for transport service and infrastructure 
improvement. 

The main objective behind the introduction if congestion charge in Bangkok is to discourage 
private car use by at the same time encouraging modal shift to low-carbon modes by public 
transport system improvement, including the technical study of below approaches: 

 

1 Experience from other cities shows a reduction of car trips by 20 to 70% and increase public transportation ridership by 20 to 40%. 
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1. Development of congestion charging scheme. 

2. Set up of clean mobility fund as an innovative mechanism to support the financing of 
sustainable transport measures nationwide through the use of the CC revenue. 

3. Enhancement of sustainable transport through increased low-carbon transport 
investment. 

Table 1: The Mitigation Action at a glance  

Contribution to 
NDC 

implementation  

- Reduction of individual car use by shifting travel demand towards public 
transport 

- Mitigation of CO2 / GHG emissions 
- Reduction of PM2.5 levels and overall air pollution in urban areas 
- Establisment of a long-term funding source for transport service and 

infrastructure improvement 

Type of action  National Programme  Subsector  
Urban transport 
- Transport Demand Management 

(TDM) 
- Public Transport 
  

Geographical 
scope 

Bangkok Metropolitan 
Region (BMR) 

 

Type of 
policy 

instruments  

Regulations: yes  

Economic instruments: yes  

Public spending/ investments: yes  

Communication and information: 
yes 

Organisation  Responsible organization: Office of Transport and Traffic Policy and 
Planning (OTP) 

Involved national partners: Bangkok Metropolitan Administration (BMA), 
Department of Land Transport (DLT), Local governments, Ministry of 
Finance (MOF) 

Main mitigation 
measures  

(1) Congestion charge  

(2) Clean mobility fund 

Schedule Phase 1: Preparation 

Phase 2: Establishment of framework conditions, pilot-testing, evaluation 
and communication 

Phase 3: Full scale implementation 

GHG mitigation 
effect and 

other benefits  

GHG mitigation: 3.4 MtCO2e between 2027 and 2037; average annual 
mitigation 0.34 MtCO2e 

Other benefits: Shift of private car use to public transportation, reduction in 
overall congestion and related externalities, reduction in local air pollutants 
and noise emissions, positive economic impact on individual and social 
welfare, establishment of a constant financing source for sustainable 
mobility investment 
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Type of 
required 
support  

Technical support: 

1. Technical study on the development and implementation of 
congestion charge in Bangkok 

2. Recommendations on the legal, institutional, administrative and 
financial set-up of a clean mobility fund 

Financial support: 

1. Introduction, deployment and maintenance of a congestion charge 
system in Bangkok (selected areas) 

Source: Author 

Á PM Emission Reduction 

The congestion charge is estimated to reduce PM emissions from reduction of cars usage ranging 
from 1-17% per year or equivalent to 554 to 4,897 tonnes per year. 

Á Mitigation of Congestion 

Congestion mitigation shows a substantial socioeconomic benefit. The benefit is calculated based 
on value of time. The in-vehicle travel time reduction is assumed based on average congestion 
charge modelling results of each charging level of given scenarios for all years. This analysis yields 
a socioeconomic benefit of up to THB 41.6 Billion (EUR 1.24 Billion) for the first year of 
operation of the congestion charge (GIZ, 2020). 

Á Accident Reduction 

Road accidents have been a chronic problem for Thailandõs transportation sector for a long time. 
The congestion charge could help to reduce the number of road accidents by shifting commuters 
from private car to public transportation, with an estimated positive economic impact ranging 
from THB 0.2 to 100 Billion (EUR 5.96 Million to 2.98 Billion) per year (GIZ, 2020). The results 
are calculated based on mode shift assumptions from private vehicle to public transportation 
leading to an equivalent reduction in car insurance spending. Annual expenditures on car insurance 
are assumed to be THB 6,570 /year/vehicle (EUR 196).  

The clean mobility fund that is fed from the congestion charge aims to support various types of 
sustainable transport measures, all leading to additional direct and indirect GHG emission 
reductions and encompassing the following modes: 

Á Public Transport 

- City bus / Van / Song-Teaw modernization through replacement of old vehicles with 

low-carbon or zero-emission vehicles (e. g. EVs) 

- Operational subsidies to bus companies to improve service levels 

- Low carbon last and first mile public transport schemes (e. g.  electric Tuk-Tuk and 

motorcycle shuttles) 

- Implementing designated public transport lanes 

Á Mass Rapid Transit 

- Subsidies to reduce fares for selected traveller groups 

Á Non-motorised transport 

- Widening of sidewalks 

- Creation of designated cycling lanes and bicycle parking facilities 
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- Introduction of city bike sharing services 

Á Motorized individual transport 

- Subsidies for fleet electrification (delivery fleets, taxi fleets, company fleets) and public 

charging infrastructure build-up 

- Enhancement of car sharing services 

Table 2: Estimated benefits from congestion charge in Bangkok 

Scenario  Charge  
  level  

Vehicle  
kilometres 
travelled  
reduction  

Gross  
revenue  

CO2  
emissions 
reduction  

Charge in 
consumer 

surplus  

 (Bath/time)  (Million  
kilometers/year)  

(Million  
Baht/year)  

(Tonnes/year)  (Million  Baht 
/year)  

1 50 0.21 5,906 209,750 -116 

 80 -0.07 7,639 193,453 -418 

 120 -0.27 8,547 184,007 -832 

2 50 3.33 8,273 108,643 647 

 80 3.35 11,542 110,603 -24 

 120 3.22 14,807 101,815 -1,006 

3 50 3.74 8,273 146,560 647 

 80 3.89 11,542 149,520 -24 

 120 3.87 14,807 141,696 -1,006 

4 50 16.46 20,027 109,159 863 

 80 23.80 29,922 312,405 617 

 120 31.69 41,611 658,293 -128 

5 80 3.43 21,688 166,558 -973 

6 80 4.09 24,115 193,775 -1,066 

 120 4.42 32,836 214,439 -2,681 

7 80 16.62 29,199 344,251 -243 

 120 20.62 39,388 615,098 -1,533 

Source: GIZ, 2019 
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Financing concept 

The main logic behind the congestion charge scheme and clean mobility fund implementation as 
measures of the overarching TCMP is to generate revenue from disincentivizing measures to 
discourage private vehicles, while reallocation the revenue to incentivize and promote measures to 
support urban public transport systems. 

Regarding the disincentivizing measure, the financial analysis shows that revenues from the 
congestion charge scheme (e.g., if implemented in Bangkok alone) is estimated to be in a range 
from THB 5.6-39.0 Billion per year (EUR 0.16-1.16 Billion), therefore, it is financially feasible. 
From the economic analysis, the result shows that in most scenarios of the congestion charge can 
generate positive socioeconomic benefits NPV and therefore are economically feasible, except 
Scenario 1. 

Regarding the incentivizing measures, the financial analysis shows that both the bus modernization 
and MRT/BTS fare subsidy are not a financially feasible investment and therefore need financial 
support to be implemented. The model shows that for the bus modernization there is roughly a 
THB 4 Billion funding gap to convert Bangkokõs 2,834 private bus fleet to EV. The annual 
financial cost of the subsidy to public transport fares (BTS/MRT) ranges from THB 5 - 9 Billion 
per year (EUR 0.14-0.26 Million per year). Therefore, for TCMPõs incentivizing measures, financial 
support around THB 9.0-13.0 Billion per year (EUR 0.26-0.38 Billion per year) are needed. For 
the economic analysis, the result shows that both measures are economically feasible since they 
can create extensive positive Socioeconomic Benefit NPV to the country that outweigh their financial 
cost. 

The Clean Mobility Fund (CMF) can be established by the Thai Government as a revolving fund 
fed by the revenues of a congestion charge scheme (or other tax revenue from car use) and 
specifically designed for supporting sustainable urban transport measures. The figure below shows 
the general concept of the CMF. The revenues of a congestion charge in Bangkok (or another 
travel demand management measures) are fed into the revolving fund, which will be established at 
national level. Municipalities can access this fund to finance sustainable transport measures within 
their jurisdiction and according to set criteria and the pre-established whitelist of sustainable urban 
transport measures eligible for funding. 

Figure 2: Operational Framework of the TCMF 

 

Source: GIZ 2019 

 

 

 

 

Source: GIZ 2019 

In summary, the analysis shows that the congestion charge is both financially and economically 
feasible. While the bus modernization and the BTS/MRT fare subsidy are not financially feasible, 
they can create positive socioeconomic benefits to the country. If all of the above TCMPõs 
measures are implemented as a package (i.e., congestion charge, bus modernization and BTS/MRT 
subsidy), they will be both financially and economically attractive, because the revenue from the 
congestion charge scheme can sufficiently support the expenses of the bus modernization and 
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BTS/MRT subsidy. It is estimated that these measures will generate revenue at EUR 0.16-1.16 
Billion per year, while the expense is estimated at EUR 0.26-0.38 Billion per year. Thus, it is highly 
likely that the TCMPõs measures could self-fund itself without the need to rely on the budget from 
the national government. 



Development of the Thailand Clean Mobility Programme (TCMP) 

15 

 

1.  Introduction 
Thailand had round 70 Million inhabitants in 20202. 9 Million or 13% of the countryõs population 
live in Bangkok, and more than 15 Million3 (or 24% of the total population) live in the Bangkok 
Metropolitan Region (BMR)4. Being the largest urban area in the country, Bangkok has been 
ranked as the 11th most congested city at the TomTom Traffic Index 20195 . While Bengaluru, 
India and Manila, the Philippines accounted for the highest congestion level with 71%, Bangkok 
reaches 53%. This means that a 30-minute trip will take 53% more time than it would during 
Bangkokõs baseline uncongested conditions, resulting in significant social and economic loss. 
According to a study by UBER in 2017, people in Bangkok spent 24 days/year in traffic 
congestion, which equals to the annual loss of THB 157,000 (EUR 4,685) per person. 

Table 3: General Information - Thailand 

Countryõs Population (2020) 69,799,978 

Population in Bangkok Metropolitan Region (BMR) (2017) 15,931,300 

Countryõs Population Growth (annual average 2007-2017) 0.35% 

Population Growth in BMR (annual average 2007-2017) 0.76% 

GDP per Capita (2017) THB 215,010 (EUR 6,147) 

Number of vehicles (all type of vehicles) (2018) 39,551,789 

Countryõs Car Ownership Rate (Vehicle/1,000people) 275 

Car Ownership Rate in Bangkok (Vehicle/1,000people) 646 

Source: Office of the National Economic and Social Development Council (NESDC) of Thailand, and DLT 

Transport is also the main cause of environmental problems in Thailand, in that the transport 
sector accounted for 26% or 61.2 out of 318.6 Million tonnes (Mt) of Thailandõs CO2 emissions 
(OTP, 2018). Considering air pollution, research from the Asian Institute of Technology (AIT) in 
2019 reveals that land transport contributed to 72.5% of small Particulate Matter (PM2.5) emissions 
in the BMR, which has increasingly threatened Thaisõ health over the past years. Data from 9 
hospitals in Bangkok shows that there were 9,980 respiratory-related cases in January 2019 
(November ð February is the peak period of PM2.5) comparing to 6,445 cases in 20186.  

Transportation in Bangkok is still highly dependent on road-based (private) modes, and in many 
places, it is the only option for traveling. At the same time, Bangkok has only a road-to-area ratio 
of 8% (comparing to 32% in New York, and 23% in Tokyo). Despite the fact that there is limited 
road space, car ownership of Bangkok with 646 vehicles per 1,000 inhabitants is higher than 
Singapore (170/ 1000), Hong Kong (92/ 1000) and London (320/ 1000), implying that there is a 
higher dependency on private cars. In addition, the vehicle ownership continues to grow by almost 
2% per year across Thailand, and by 3% in Bangkok, translating into high levels of congestion. 
The Thai Government has recognized this problem and is rapidly building up its rail-based mass 

 

2 https://www.worldometers.info/world-population/thailand-population/ 

3 http://citypopulation.de/php/thailand-prov-admin.php 
4 Bangkok Metropolitan Region (BMR) refers to a "political definition" of the urban region surrounding the metropolis of 

Bangkok, which gets filled in as development expands. The political definition is defined as the metropolis and the five 

adjacent provinces of Nakhon Pathom, Pathum Thani, Nonthaburi, Samut Prakan, and Samut Sakhon. 

5 https://www.tomtom.com/en_gb/traffic-index/ranking/ 

6 https://www.dailynews.co.th/bangkok/689752?fbclid=IwAR1Xd7jw33Mx6podXP8I2TPpWqvqGuTJj-

EPWcPmljo_5Q8Tta15etR_tNw 
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transit system in the capital (currently 212 km rail, 565 km to be completed in 2027). However, rail 
transit only accommodates 6% of all trips and congestion is ever so present on Bangkokõs streets. 
Moreover, despite the efforts to continuous extend rail-based transport network, modeling-based 
projections show that the rail system will not be able to accommodate rising mobility needs even 
if the network is completed. 

The existing bus system is adding to the problem with insufficient service levels, a lack of integration 
with rail-based modes and very old and hence polluting fleets (modal share 20% of all trips). 

Congestion Charging as part of the Thailand Clean Mobility Programme 

Realizing the urgent need to shift trips from private vehicles to sustainable transport modes, OTP, 
supported by GIZ project TRANSfer III, has designed the òThailand Clean Mobility Programme 
(TCMP)ó. The programme addresses the two major challenges for a shift towards sustainable 
transport in Thai cities: a low-quality public transport service based on old vehicles with high 
specific emissions (25 years on average) and a rapid increase in private motorization (300,000 new 
vehicles/ year). To do so, the TCMP employs a Push and Pull Approach, that makes public 
transport more attractive by improving connectivity, reducing fares and improving technology 
(Pull), and disincentivizes car travel by internalizing road usage costs and environmental 
externalities by means of a congestion charge (CC) (Push), inducing a shift from private to public 
modes in a sustained manner. Experience from other cities that have introduced Congestion 
Charging shows a reduction of car trips by 20 to 70% and increase public transportation ridership 
by 20 to 40%. The revenues of the CC will feed into the clean mobility fund (CMF), which creates 
a continuous funding source for sustainable urban transport projects in Thai cities (Transport-
Finances-Transport). A estimation results suggest that the introduction of CC in Bangkok will 
reduce 0.34 MtCO2e emissions per year. 

Moreover, as Congestion charge is being recognised as one of the most sophisticated and effective 
instruments of travel demand and traffic management and it has been anchored in the Thai NDC 
Action Plan for the Transport Sector as medium-term measure with a planned implementation 
between 2027 and 2037 together with the electrification of minivans envisaged for 2026-2030. The 
introduction of Congestion charge would internalize the external costs or road transport and 
generate revenue to support public transport improvement. A sound and designated 
communication strategy implemented prior to the introduction of a Congestion Charging scheme 
would increase public acceptance of the programme. 
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2.  Sector overview 

2.1  Mobility in the Bangkok Metropolitan Region (BMR)  

Thailand´s urbanization rate is still comparatively low. However, urbanization has increased sharply 
in the last decade, from only 36% in 2008 to 50% in 2018. Of all urban dwellers, 48% live in the 
Bangkok Metropolitan Region (BMR) (GIZ, 2019). In 2020, the urban population growth rate for 
Bangkok reached 2.3, compared to other comparable cities with rates ranging between 1.2 and 1.47. 

Table 4: Population and density of urban areas in Thailand (2014)  

City or Municipality 

(Urban Area) 
Province Population* 

Area  

(km²) 

Density 

(people/km²) 

Bangkok Metropolitan 

Administration (BMA)  
Bangkok  10,350,204 1,568 6,600 

BMR in urban areas BMR 12,586,200 2,871 4,384 

Nakhon Ratchasima 
Nakhon 

Ratchasima 
174,332 39 4,470 

Chiang Mai Chiang Mai 174,235 47 3,707 

Hat Yai Songkhla 159,233 21 7,583 

KhonKaen KhonKaen 129,581 52 2,492 

Phitsanulok Phitsanulok 89,480 19 4,709 

Phuket Phuket 75,536 12 6,295 

Source: Department of Provincial Administration  (DOPA), NESDC 

Bangkok, the countries capital city has an estimated population of round 10.1 Million inhabitants 

as of 20208. Together with 5 adjacent provinces including Nakhon Pathom, Pathum Thani, 

Nonthaburi, Samut Prakan, and Samut Sakhon, it forms the BMR covering an area of 7,762 km 

with approximately 15 Million inhabitants9. Hosting more than a fifth of the countrieś population, 

the BMR plays an important role in diving the countryõs economy, as industrial and residential 

zones have been developed in these surrounding provinces to accommodate the growth of 

Bangkok (Robinson, 2011). 

 

7 https://worldpopulationreview.com/world-cities/bangkok-population/ 

8 https://en.wikipedia.org/wiki/Bangkok 

9 Bangkok Metropolitan Population report 2018 
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Figure 3: Map of Bangkok Metropolitan Region (BMR) 

 

Source: https://www.thaiappraisal.org/english/thairealestate/tre_preview.php?strquery=thair5.htm  

The city of Bangkok has a variety of different public transport modes, including overground and 

underground rail, bus, canal-boats, smaller public transport vehicles such as vans and traditional 

Song-Teaw, as well as last mile services such as motorcycle-taxis or Tuk-Tuk. Even though rail-

based mass transit has been rapidly developed over the last decade, the predominant mode of 

transport is still the individual private vehicle with a share of round 79%. Especially city dwellers 

living outside of the BMR core of Bangkok, often rely on private vehicles, as public transport 

coverage is not sufficient in those areas. 

Private motorized modes are followed by the bus, which is chosen primarily by low-income groups 

and often runs in parallel to rail-based services on the main roads. BMR is served by a total of 

round 7,300 buses10 with an average age of 26-30 years11. With rising coverage by rail-services and 

deteriorating service quality (unreliable schedules due to traffic jams and lack of priority lanes, lack 

of air conditioning on half of the bus fleet leading to breathing in polluted air and rain entering 

the bus during rainy season, over-crowding due to bad network design), the bus has recently been 

losing ridership, in particular among people who can afford other modes of transport such as 

private vehicles or taxis instead of buses (Nichamon Thongphat, 2017). 

 

 

 

 

10 Data from Bangkok Mass Transit Authority (BMTA), 2019 

11 Board of Directors of BMTA 2018 

https://www.thaiappraisal.org/english/thairealestate/tre_preview.php?strquery=thair5.htm
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Table 5: Number of commutes in Bangkok Metropolitan Region (BMR) by type of transport  

Type of Transport 

Number of Commuters 
(Million people-trip/year)  

2017 2018 

Mass transit system12 402.26 413.94 

BRT bus 5.82 4.56 

Bus 2,233.76 2,227.50 

Van 211.20 204.60 

Boat 71.90 69.28 

Total public transport 2,924.74 2,919.88 

Total private transport trip 8,568.06 8,989.75 

Total trip  10,783.77 10,949.40 

Source: Transport Infrastructure Report 2018, (OTP)  

The Government has ambitious plans for the rail-based urban mass transit network, which is 
planned to be extended from currently 212 km to 565 km within the next decade. Currently there 
are 8 lines in operation, including Light & Dark Green, Blue, Purple, Airport Rail-Link, and  Gold 
line. Light & Dark Red line started operating in November 2021, Pink and Yellow in 2023, and all 
planned- 12-metro lines are expected to fully operate in 2029 (DRT, 2022). 

Rail and bus services are complemented by round 2,050 so-called òSong-Teawó, a passenger 

vehicle adapted from a pick-up truck or a larger truck, that is used as a shared taxi or bus mainly 

in the outskirts of the city were bus coverage is not sufficient. Some Song-Teaw run on fixed 

routes, while others act as a taxi service. Due to relatively inconvenient and unreliable services of 

the Song-Teaw, households who are able to afford motorbikes or cars tend to choose private 

vehicles instead. 

BangkokËs unique urban structure with few major roads and large òSuper-Blockó-like structures 

with up to 1,500 m radii13 characterized by narrow roads with round 6,240 km of dead-end streets, 

equals to 37% of total road distance in Bangkok.14 Prevalent one-way roads lead to difficulties in 

access to rail and bus transport. Public transport in Bangkok hence relies on last-mile services such 

as motorcycle taxis and Tuk-Tuk that bring commuters from the station to their final destinations 

and vice versa. 

 

 

12 Mass transit system in BMR consists of: BTS Skystrain, MRT Bangkok Metro, Airport Rail Link (ARL), and inner city train 

13 BMA, 2014 

14 http://www.urbanwhy.com/2016/12/21/bkk-traffic-inadequate-streets/ 
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Figure 4: A map of Mass Rail Transit network in BMR in 2022 

 

Source: LivingPop 

Motorisation rates  

In 2018, there were 39 Million registered vehicles (all vehicle types) in Thailand. 25% or 10 Million 
of these vehicles were registered in Bangkok. Given that less than a quarter of the Kingdomõs 
population resides in Bangkok, the region accounts for disproportionately more vehicles than the 
rest of the country. This is perhaps unsurprising given that Bangkok is also the most affluent region 
of Thailand. Between 2014 and 2018, the number of registered vehicles (all vehicle types) across 
Thailand increased by an average of almost 2% per year, while this increase was 3% in the capital city. 

Table 6: Accumulated registered vehicles and Motorisation Rate  

Province 
Accumulated registered 

vehicles  
(All types of vehicles, 2018) 

Motorisation Rate  
(Vehicles/1 ,000 People) 

Includ ing Motorcycles Excluding Motorcycles 

Whole Kingdom 39,551,789 585 275 

Bangkok  10,244,144 1,034 646 

BMR 11,478,006 637 387 

Nakhon Ratchasima 1,368,421 486 201 

Chiang Mai 1,457,217 795 330 

Songkhla 829,239 517 232 

KhonKaen 866,898 465 216 

Phitsanulok 509,673 522 220 

Phuket 488,366 821 291 

Source: DLT, 2018 
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Table 6 exhibits the motorisation rates for Bangkok and six secondary cities of Thailand (Nakhon 
Ratchasima, Chiang Mai, Songkhla, KhonKaen, Phitsanulok and Phuket). Including motorcycles, 
for every 1,000 people in the Bangkok Metropolitan Administration area, there are close to 1,030 
vehicles. In BMR as a whole region, the motorisation rate is 640 vehicles per 1,000 people. Notably, 
Phuket (821/1,000) and Chiang Mai (795/1,000) have higher motorisation rates than BMR. 
Excluding motorcycles, the car ownership rate in Bangkok (646/1,000) is considerable higher than 
overall BMR areas as well as in Thailandõs six major cities. 

Car registration data in Bangkok shows that there are 6.1 Million registered private cars, or one car 
for every 2.6 residents. This compares to one car for every 10 residents in Singapore, one for every 
7.5 residents in Hong Kong and one for every 3 people in London. 

The number and proportion of private cars in Bangkok makes it very difficult to provide adequate 
road space to meet car use demand. In addition, Bangkok has rather little road space given its 
proportion of 8% while the standard percentage of road within a city ranges between 20-25% 
(Poonyakanok, 2016). In addition, the lack of proper city planning, and regulations causes dead-end 
and long small streets in many cities in Thailand, especially super-block in Bangkok, which 
undoubtedly lead to congestion (Poonyakanok, 2016). Given this starting situation, it becomes 
clear that demand management measures are required to contain or restrict personal vehicle use 
alongside supply side improvements to the sustainable transport network. Without policies to 
discourage greater levels of motorisation, the negative impacts of motorisation, congestion and its 
associated economic costs, road safety, air quality and CO2 emissions could further deteriorate.  

Passenger Transport Demand 

Across Thailand, in 2015, cars (26%) and motorcycles (24%) accounted for around half of all 
passenger-km travelled across all modes, as presented in Figure 5. Buses accounted for the highest 
share of passenger-km travelled (28%). This emphasises buses as being an important 
transportation mode for a significant proportion of the population that should continue to be at 
the forefront of tackling congestion, poor air quality and reducing CO2 emissions. 

Figure 5: Passenger km travelled by mode 

 

Source: ADB Transport Databank, 2018 
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There has been a steady increase in car-km travelled from 61 Billion passenger-km (2000) to 156 
Billion passenger-km (2015). During the same period, motorcycle-km travelled have increased by 
45% to 145 Billion passenger-km. The growing numbers of passenger-km travelled imply that the 
population is becoming more mobile by either making more journeys or making longer distance 
journeys. At the same time, bus-passenger-km travelled has remained broadly stable. However, it 
can be seen from the graph that as people become more mobile, they tend to rely on private 
vehicles more than public transport. 

Congestion in Bangkok ð negative environmental and social impacts 

Congestion Charging is often considered in cities that have significant traffic related problems, 
such as congestion, traffic safety issues, poor air quality, equity issues or insufficient public 
transportation quality of service. All these issues are harmful for the residents and threaten the 
liveability and economic attractiveness of cities. 

If Bangkok is compared to other cities around the world using global comparable metrics from 
TomTom and Inrix, Bangkok ranks high in congestion index reports, reaching place 11th among 
all cities on TomTom ranking and place 8th for a selection of large cities. On the Inrix ranking 
Bangkok has reached place 33rd in 2019. The exact ranking might not even be that important, but 
Bangkok being ranked high independently the source validates the consistently high level of 
congestion compared to other cities. These congestion levels have negative impacts among others 
on productivity and peopleõs quality of life. 

People in Bangkok lose a significant amount of time by being stuck in traffic. On average, vehicle 
users in Bangkok spend a total of 8 days and 15 hours per year in congestion. Kasikorn Ressarch 
(2016) found that the time lost in congestion amounts to about THB 11 Billion  (EUR 0.33 Billion) 
per year, and that when the opportunity costs of these time losses are equivalent to about THB 60 
Million (EUR 1.79 Million) per day 15. Congestion has a large negative economic and social impact 
on Bangkok. It limits growth opportunities and negatively impacts productivity of the work force. 

Figure 6: TomTom congestion information Bangkok 

 

 

 

 

 

 

 

 

 

 

Source: https://www.tomtom.com/en_gb/traffic -index/bangkok -traffic/  

 

 

15 The opportunity cost is the "cost" incurred by not enjoying the benefit associated with the best alternative. 

https://www.tomtom.com/en_gb/traffic-index/bangkok-traffic/
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The 10 Million cars in Bangkok not only create traffic congestion which cause the waste of time, 
energy, and money, but they also take up space that could be used for other purposes. For example, 
footpaths in Bangkok tend to be narrow as the space is dedicated to roads. The average width of 
pedestrian walks in Bangkok is around 1 meter, while the standard walkway should be at least 1.5 
meter (GoodwalkThailand, 2016). Lack of walking infrastructure poses a problem in the entire city 
of Bangkok as well as other compacted cities in Thailand. Moreover, pedestrians have to take risks 
from being exposed to noise and air pollution from massive number of vehicles in the city. 

Nirattiwongsakorn (2015) found that one of the underlying reasons why congestion is so bad in 
Bangkok is because vehicle ownership is high (Figure 7) and increasing (Figure 8). This is most 
likely linked to economic growth, creating a larger middle class that can afford to own a car. But 
also, other factors contribute to congestion, including urban planning decisions that support urban 
sprawl as well as historically insufficient investment in public transportation, walking and cycling 
infrastructure. 

Figure 7:  Vehicle ownership in Bangkok compared to other cities  

 

 

 

 

 

 

 

 

 

Source: GIZ, 2021 

Figure 8: Trends in car registrations for Bangkok, London, and Singapore  

 

 

 

 

 

 

 

 

 

Source: GIZ, 2021 
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Bangkok is extending public transportation with a number of new rail connections. As shown in 
Table 7, public transportation demand is expected to increase from about 10 Million in 2017 to 
about 12 Million trips per day in 2042, with mode shares only marginally increasing (from 32% to 
34%). The projected growth for Bangkok is so high that the total number of trips is expected to 
increase from about 32 Million in 2017 to 40 in 2042. Of the 8 Million projected additional trips, 
2 Million trips are expected to be effectuated using public transportation. Thus, the investment in 
public transportation infrastructure supports Bangkokõs development of the transport network, 
however will not be sufficient to imply a systemic change in public transportation use shares, nor 
reduce car travel and congestion. 

Table 7: Forecasts of travel demand and mode shares for Bangkok (eBUM model) 

Mode 
Volume of travelling (Million trips/day)  

2017 2022 2027 2032 2037 2042 

Private vehicle 22.44 
(68.7%) 

23.30 
(66%) 

24.43 
(64.8%) 

24.99 
(64.5%) 

25.00 
(63.6%) 

24.29 
(60.8%) 

Car 14.12 
(43.2%) 

15.60 
(44.2%) 

17.22 
(45.7%) 

18.31 
(47.3%) 

18.98 
(48.3%) 

19.11 
(47.8%) 

Motorcycle 8.32 
(25.5%) 

7.70 
(21.8%) 

7.21 
(19.1%) 

6.68 
(17.2%) 

6.02 
(15.3%) 

5.18 
(13.0%) 

Public 
transportation 

10.21 
(31.3%) 

11.99 
(34.0%) 

13.25 
(35.2%) 

13.76 
(35.5%) 

14.31 
(36.4%) 

15.64 
(39.2%) 

Taxi 1.36 
(4.2%) 

1.59 

(4.5%) 

1.87 
(5.0%) 

2.01 
(5.2%) 

2.19 
(5.6%) 

2.44 
(6.1%) 

Public bus 6.60 
(20.2%) 

7.83 
(22.2%) 

8.62 
(22.9%) 

8.85 
(22.8%) 

9.09 
(23.1%) 

9.94 
(24.9%) 

Shuttle bus 0.62 
(1.9%) 

0.81 
(2.3%) 

0.88 
(2.3%) 

0.96 
(2.5%) 

1.06 
(2.7%) 

1.26 
(3.2%) 

Walking 1.63 
(5.0%) 

1.76 
(5.0%) 

1.88 
(5.0%) 

1.94 
(5.0%) 

1.97 
(5.0%) 

2.00 
(5.0%) 

Total 32.65 35.29 37.68 38.75 39.31 39.93 

Source: OTP, 2015 

Besides the globally available data sources, transportation model results to see how congestion 
levels change in future years. Figure 9 and Figure 10 show the increase in congestion between 2017 
and 2027 (more red lines and blue lines) on each road segment in Bangkok. The colouring of the 
roads is done based on V/C-ratios. This ratio stands for road demand on a specific road segment 
divided by the capacity of that road segment. If the ratio is above 1, congestion is classified as 
serious. Comparison between Figure 9 and Figure 10 shows that in 2027 the road segments that 
are coloured red and blue increase dramatically, indicating that congestion is already bad, but will 
still intensify over time. 
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Figure 9: Modelled congestion for 20 17 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: GIZ, 2021 

Figure 10: Modelled congestion for 2027  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: GIZ, 2021 

If Bangkok is going to reduce congestion, or at least maintain its level, it needs to reduce the 
demand and dependency on private vehicles. This will require significant policy changes and 
investments. The policy changes should ideally focus on, e.g. air pollution control and mitigation 
policies together with car purchase, car ownership and car use regulations. Also, urban space 






































































































































































