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A B S T R A C T

Transport decarbonization is essential for reducing global greenhouse gas emissions, particularly in Asia. This 
pilot study analyzes land transport decarbonization and net-zero strategies in Cambodia, Laos, Myanmar, 
Thailand, and Vietnam. It employs a novel analytical framework combining the Theory of Change model and 
quantitative text mining approaches to complementarily address key provisions, approaches, challenges, and 
implications for policymakers. The key findings are classified into content analysis of the policy documents, 
socio-economic and financial factors, and environmental impact. On the socio-economic front, the political 
stability and development stages of countries critically affect the strategic options. For instance, Thailand’s high 
economic status enables Intelligent Transport Systems implementation, and Vietnam’s rapid urbanization drives 
urban transit infrastructure investment. From a financial perspective, the availability of project funds seriously 
affects the choice set of investments. Chinese investments are evident in Laos, which leads to extensive in
vestments in rail, while Cambodia depends heavily on ODA, leading to donor-driven development and institu
tional weaknesses. Vietnam’s shift towards market-oriented solutions in land transport development necessitates 
innovative financial schemes as it reduces ODA reliance. Funding sources also affect environmental conse
quences, as Chinese investments prioritize speedy economic development, while international organizations’ 
investments focus more on social equity and environmental issues. On the environmental agenda, Myanmar’s 
green transport projects seem driven by international pressure, most probably due to its high ODA dependence, 
rather than domestic policy priorities. Additionally, all five Mekong countries converge towards electric vehicles 
(EVs) adoption, prioritizing fuel efficiency and low-carbon emissions as well as investment in public infra
structure such as roads and buses. Policymakers in the Mekong region face complex challenges in balancing 
economic growth with sustainable land transportation goals, necessitating comprehensive strategies that address 
technological limitations, infrastructure needs, and environmental concerns.

1. Introduction

The transport sector constitutes among the primary contributors to 
greenhouse gas (GHG), and its emissions grew at an average annual rate 
of 1.7 % from 1990 to 2022, outpacing all other end-use sectors except 
for the industry sector (IEA, 2024). In 2023, Asia contributed 40 % of 
global transport CO2 emissions, driving two-thirds of the increase since 
2010 (Mejia et al., 2024). Among them, road transport dominated 
emissions in Asia’s low- and middle-income countries (LMICs), ac
counting for 88 % (Mejia et al., 2024). This trend poses significant 
challenges for decarbonizing the surface transportation sector in the 

region.
To meet the Paris Agreement goal of net zero by 2050, the transport 

sector must reduce CO2 emissions by 3 % annually (IEA, 2024). Given 
the significant share and outpaced growth in CO2 emissions, decarbon
izing the developing countries’ transport sector, such as those in 
Southeast Asia (SEA), is an essential priority to meet international 
climate goals and ensure a sustainable future (ITF, 2023; Lindstad et al., 
2023). However, there is limited research on comparative regional na
tional policy analysis on green and sustainable land transportation, 
especially across the SEA region.

This pilot study primarily conducts a comparative governmental 
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policy analysis, through the application of a novel analytical framework 
that integrates Theory of Change (ToC) principles with text mining, to 
mitigate the research gap highlighting transportation decarbonization 
challenges, especially in developing countries (Alam et al., 2025). This 
paper analyzes five countries in the Mekong region: the “Kingdom of 
Cambodia”, “Lao People’s Democratic Republic”, “Republic of the Union 
of Myanmar”, “Kingdom of Thailand” and the “Socialist Republic of 
Vietnam”. These countries are referred as Cambodia, Laos, Myanmar, 
Thailand, and Vietnam, respectively, throughout this research. The 
analysis focuses on surface transportation, such as road and rail, 
excluding inland waterways and maritime transportation.

The study’s significance is to examine and compare these countries’ 
approaches in terms of national actionable policies and contribute in
sights to the literature on sustainable and decarbonized transportation 
strategies in developing economies. This methodological proposition 
also offers a structured and replicable approach for systematically 
deconstructing and comparing policy documents across diverse national 
contexts. The value of this approach lies in its potential for broader 
application, extending beyond the Mekong region to other geographic 
regions. To note, all of the Southeast Asian countries of Cambodia, Laos, 
Myanmar, Thailand, and Vietnam have all demonstrated strong com
mitments to global climate action by ratifying the United Nations 
Framework Convention on Climate Change (UNFCCC) in the mid-1990s, 
with Myanmar, Thailand and Vietnam in 1994, and Laos and Cambodia 
in 1995 (UNTC, 2009). All countries also signed the Paris Agreement in 
2016, with Laos, Thailand, and Vietnam ratifying in 2016 itself, while 
Cambodia and Myanmar ratified in 2017 (UNTC, 2015).

A detailed comparative summary of key national indicators, 
including population, economic capacity and transport infrastructure 
data is presented in sections 2.1.1 to 2.1.5 on a country level basis. The 
findings of this research will not only enhance understanding of regional 
policy dynamics in the SEA region but also offer lessons for other 
emerging markets grappling with similar challenges in balancing eco
nomic growth with environmental sustainability in the land trans
portation sector. The research questions (RQs) of this research are as 
follows: 

RQ1: What are the key provisions and strategies for decarbonization 
and net-zero emissions within the land transportation policies as 
presented in the selected official policy documents of the Mekong 
countries?
RQ2: What are the similarities and differences in these approaches 
across the analyzed policy documents from Cambodia, Laos, 
Myanmar, Thailand and Vietnam?
RQ3: What challenges and barriers to implementation are identified 
within the analyzed policy documents of the Mekong countries?

The structure of this research is divided into six sections, including 
the introduction. Section 2 relates to the literature review and country- 
specific analysis in the Mekong region. Section 3 explains the research 
design. Section 4 analyses the research findings while Section 5 refers to 
the discussion. Section 6 concludes with assessments of the prohibiting 
factors and its policy implications.

2. Literature review

Decarbonization and net-zero policies in the land transportation in
dustry are distinctive and yet closely interconnected concepts in the 
pursuit of GHG emissions reduction. Decarbonization focuses on 
reducing GHG emissions (Wimbadi and Djalante, 2020), while net-zero 
aims to balance emissions with carbon removal, involving with carbon 
offsetting measures (Net Zero Climate, 2024). In practice, both strategies 
often overlap, as achieving net-zero typically requires significant 
decarbonization efforts (Han et al., 2023).

Decarbonization is reducing carbon emissions by transitioning from 
fossil fuels to low-carbon or zero-carbon alternatives (IEA, 2023). 

Electric vehicles (EVs) are an effective solution for reducing carbon 
emissions by replacing fossil-fuel with electricity, especially from 
renewable sources. The popularity of EVs in the Mekong region is, 
however, disputed. EV adoption in SEA is still at its nascent stage and 
lack a long-term strategy. EVs promotion is often hindered by insuffi
cient quantitative impact assessments, a lack of infrastructure invest
ment, and financing challenges (Li and Chang, 2019). In addition, in 
developing countries, efforts to reduce carbon emissions are often 
hampered by factors such as limited technological capabilities, low 
disposable incomes, and the presence of other developmental priorities 
that require scarce resources. Furthermore, EVs’ cost-effectiveness de
pends on battery and renewable energy costs, as well as carbon removal 
deployment (Akimoto, 2023).

Moreover, the complexity of institutional/inter-governmental ar
rangements makes reaching agreements difficult, especially when 
directional changes are required (Deakin, 2019). Comprehensive 
transport decarbonization plans can be ineffective if policy instruments 
are poorly defined and coordinated among policymakers from different 
related ministries (such as energy and transportation), or executed by 
relevant stakeholders (Tsoi et al., 2021). Commitment to net zero, as an 
extension of decarbonization, is widespread among Asian countries. 
However, there is ‘still a lack of a common understanding of the impli
cations of the net zero transition in the transport sector in Asia’ (Gota 
and Huizenga, 2023), and often there is a lack of clear guidance on how 
to achieve it (Fankhauser et al., 2022). The Emissions Gap Reports from 
UNEP (2021) and UNEP (2023) also highlight the difficulties in defining 
and achieving net zero, which often leads to an over-dependence on 
carbon removals and unreliable carbon credits (McLaren et al., 2019).

Transport decarbonization is also challenged by hurdles of inte
grating land use, transportation, and environmental planning (Iseki, 
2024). The interplay between transportation and land use in Southeast 
Asia presents significant challenges to sustainable urban development, 
the environment and transport decarbonization. In Bangkok, Thailand 
despite the expansion of mass transit systems like the Bangkok mass 
transit (BTS) and mass rail transit (MRT), the city’s rapid urban growth 
has led to severe traffic congestion, with private vehicle use remaining 
high due to inadequate integration of land use and transport planning 
(Subpawanthanakun, 2024). In Hanoi, Vietnam, the prevalence of 
informal settlements and narrow alleyways has resulted in a strong 
reliance on motorbikes, complicating efforts to implement efficient 
public transportation systems (Nguyen and Turner, 2023). The city of 
Phnom Penh in Cambodia faces similar issues, with high reliance on 
motorcycles and private cars and rapid urbanization without effective 
land-use control, leading to fragmented traffic congestion, pollution, 
urban growth, and transportation networks (ATO, 2024a).

In Laos, the development of emerging economic corridors, including 
the China-Laos Railway has led to significant land use and environ
mental changes (Chanthavong, 2024), whereby it was found in Xiao 
et al., (2024) that 38 % of rail construction land contributed to forest loss 
in Laos. Lastly, Gómez-Ibáñez et al. (2012) found that Yangon, Myan
mar’s largest city, was poorly prepared to cope with the pressures of 
growth due to the lack of a comprehensive land-use and development 
plan. This inadequacy hampered the city’s ability to manage urban 
expansion and integrate transport infrastructure effectively. Moreover, 
due to long-term underinvestment and weak transport governance, 
Yangon faces severe traffic congestion, prompting calls for solutions like 
bus rapid transit and cycling to enhance sustainable mobility (Fox et al., 
2019).

These illustrate how the lack of integrated planning between land 
use, transportation, and environmental planning (Iseki, 2024) hampers 
efforts toward transport decarbonization within Southeast Asian cities. 
Without coordinated policies, transport infrastructure improvements 
alone cannot effectively cut emissions, as spatial and regulatory issues 
persist. Achieving low-carbon mobility in Southeast Asia thus requires 
integrating land use, transport, and environmental planning within just 
transition and climate equity transportation frameworks.
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Just Transitions and Climate Equity: The panacea in land transport 
decarbonization challenges in Southeast Asia?

A just transition ensures low-carbon transport shifts are fair and in
clusive, while climate equity focuses on distributing decarbonization 
impacts fairly, and both frameworks are vital for inclusive, context- 
sensitive land transport decarbonization in Southeast Asia (Ternes 
et al., 2024; Bruzzone et al., 2023). In Myanmar and Laos, where 
transport infrastructure remains limited and institutional capacities are 
weak, decarbonization must address rural connectivity and affordability 
while safeguarding vulnerable populations (UNESCAP, 2021). In 
Thailand and Vietnam, rapid urbanization and growing transport 
emissions call for integrated climate equity strategies that consider so
cial impacts, such as affordability and access to green mobility (World 
Bank, 2022; IEA, 2022). In Cambodia, where informal modes dominate, 
a just transition should include training and financial assistance for 
low-income transport workers adapting to low-carbon technologies 
(ILO, 2022). Moreover, a climate equity lens helps reconcile historical 
emissions responsibilities with each country’s development stage 
(Newell and Mulvaney, 2013), ensuring fair burden-sharing.

2.1. Country analysis: sectoral land transportation literature review

2.1.1. Cambodia
Cambodia is a lower-middle-income economy with 16.9 million 

people (World Bank, 2023). In 2023, Cambodia’s GDP per capita was 
USD 2,430 (World Bank, 2024c) its net official development assistance 
(ODA) received as a percentage of gross national income (GNI) was 5.5 
% in 2020, and its CO2 emissions reached 14.4 million tons (0.8 metric 
tons per capita) in 2020 (UN Data, 2024a; UN Data, 2024b). The country 
views low-carbon development as a mutually beneficial strategy to 
enhance energy efficiency, promote renewable energy, and sustain so
cial and economic development, thereby avoiding pervasive economic 
growth (NCGG, 2013). The country has developed several policies and 
strategies, including the LTSCN policy and the National Strategic Plan 
on Green Growth (2013–2030). Under the Circular Economy Strategy 
and Action Plan, priority area 1.3, aims to promote sustainable trans
portation by leveraging fuel quality regulations and minimizing GHG 
emissions (Herrador, 2024).

In terms of land transportation, Cambodia’s road network spans over 
38,000 km, but less than 50 % is paved while rural roads remain un
derdeveloped and prone to seasonal flooding, limiting rural-urban 
mobility (ADB, 2019). The construction of road transportation infra
structure has also received much traction, but in practice, there is scant 
literature on environmental impact assessments for such projects. For 
instance, no ecological study is found in Cambodia, regarding the 
Phnom Penh-Sihanoukville Expressway (Zhang et al., 2023). Similarly, 
Chinese government-financed road projects between 2003 and 2021 in 
Cambodia are mostly situated in areas with more ‘plantations and con
cessions’, leading to significant deforestation (Baehr et al., 2023). Also, 
the railway network is underutilized and outdated, operating only two 
main lines with limited frequency and low efficiency (World Bank, 
2024). Thus, this calls for better integration of road and rail develop
ment with green planning so as to reduce the country’s carbon-intensive 
logistics dependency.

Hak et al. (2017) indicate that Cambodia has the potential to 
significantly reduce its CO2 emissions. Their projections suggest that 
with the implementation of countermeasures, Cambodia could decrease 
its annual CO2 emissions by approximately 5,685 kilotons by 2030 and 
25,761 kilotons by 2050. These relate to developing public transport 
systems in major cities, implementing hybrid and biodiesel motorized 
vehicles, introducing low-emission and energy-efficient vehicles, and 
promoting eco-driving practices and vehicle technical inspections (Hak 
et al., 2017). The majority of Cambodians (94.41 %) expressed that they 
believe the future of automobiles is in EVs, with a significant presence of 
a giant Chinese EV manufacturer BYD, planning an EV assembly plant in 
Cambodia (Chheng, 2024). However, EVs still face challenges: current 

market domination by imported gasoline and diesel-powered vehicles, 
the massive investment requirements for charging stations, and the need 
for policy support to facilitate this transition (Bou, 2024).

2.1.2. Laos
Laos, with a population of 7.7 million, experienced a GDP growth 

rate of 5.5 %–7.0 % in the late 2010s. In 2023, Laos’ GDP per capita was 
USD 2,067 (World Bank, 2024c), its ODA acceptance as a percentage of 
GNI was 3.0 % in 2020, and its CO2 emissions reached 17.42 million tons 
(2.3 metric tons per capita) in 2020 (UN Data, 2024a; UN Data, 2024b). 
The economy has been projected to grow by 4 % in 2024, driven by 
services, foreign investment, and special economic zones (Felsenthal 
and Glendinning, 2024). Laos is predicted not to achieve net-zero GHG 
emissions by 2060 (Kyophilavong et al., 2023), and the highest GHG 
emitting sector in Laos is the transport sector. As of 2018, it was 
responsible for 73.95 % of total emissions, and by 2060, it is forecasted 
to still be the leading contributor at 69.01 % (Kyophilavong et al., 2023). 
Thus, the country must strengthen its national green transport 
strategies.

In terms of transportation infrastructure, Laos has a 44,000 km road 
network, but only about 17 % is paved, with poor maintenance and 
landslide risks in mountainous regions and limited rural access, espe
cially during the rainy season (World Bank, 2020). The country’s land
locked status necessitates efficient intermodal connectivity, yet weak 
institutional capacity hinders effective infrastructure governance 
(World Bank, 2020). This calls for further strengthening resilience and 
sustainability in its road-rail systems, as it is crucial for decarbonization 
and cross-border integration. Furthermore, among the transportation 
investments, the Lao-China railway has significantly improved accessi
bility in-country and with Lao’s neighbouring countries (Xiao et al., 
2024). It has reduced travel time between Vientiane, Lao’s capital, to 
Boten, at China’s border from 21-hour bus ride to three to 4-hour by 
railway (Suhardiman et al., 2021). However, this cross-border mode of 
transportation has raised concerns about detrimental 
socio-environmental impacts (Teo et al., 2019), including pollution, 
deforestation, and loss of biodiversity (Guillaume et al., 2018; Zeng 
et al., 2018).

E-mobility has also expanded in Laos. Electric bus rapid transit (BRT) 
systems have been developed and EVs have been adopted as a way to 
reduce fossil fuel demand, control the trade deficit, and decarbonize the 
economy (Global Green Growth Institute, 2022; Kimura et al., 2021). 
Dixon et al. (2023) further mention that transport decarbonization relies 
on the concurrent electrification of the majority of land transport modes 
and a substantial increase in renewable electricity generation. Laos has 
significant potential for renewable energy generation, particularly hy
dropower, which could facilitate an affordable shift to e-mobility 
(Erdiwansyah et al., 2019). However, the country lacks collaboration 
between the transport and energy ministries. This results in a major 
obstacle to e-mobility and renewable energy integration, creating “un
wanted silos” (Dixon et al., 2023) between government departments, 
that is between energy and transport ministries.

2.1.3. Myanmar
Myanmar, with a population of 54 million, had a modest GDP growth 

of 6 %–7 % growth in the late 2010s. Its GDP per capita was USD 1,233 
as at 2023 (World Bank, 2024c) and a high inflation rate of 15.5 % in 
2024 (ADO, 2024). Myanmar’s ODA acceptance as a percentage of GNI 
was 3.8 % in 2020, and its CO2 emissions reached 34.89 million tons (0.6 
metric tons per capita) in 2020 (UN Data, 2024a; UN Data, 2024b). The 
country has experienced long-lasting military occupation and civil wars. 
Myanmar was previously liberalized after the general election in 2010, 
and soon after the liberalization, it initiated actions against climate 
change. In February 2021, a military coup disrupted the country’s 
democratic transition and socio-economic development (Abb et al., 
2024). Such political turmoil deters the country’s national development, 
including the land transportation sector (World Bank, 2024a).
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In terms of land transport, Myanmar’s road network spans approxi
mately 157,000 km, but only 20 % are paved (Mikou et al., 2019). Rail 
infrastructure includes 5,400 km of mostly single-track, meter-gauge 
lines, many in poor condition. Specifically, the “transportation infra
structure lag" includes limited road access for 20 million people, dete
riorating highways and railways, and poor infrastructure in the Yangon 
region affecting logistics (Banomyong and Fernandez, 2021). The lack of 
institutional capacity and political stability also impedes efforts to up
grade transport systems and implement decarbonization strategies. 
Empirically, the armed conflicts have damaged critical routes such as 
National Highway 8, hampering domestic and cross-border transport 
(Han, 2024). Nevertheless, the Myanmar government developed plans 
like the National Transport Master Plan, the Urban Transport Develop
ment Plan for Greater Yangon, and the National Strategy for Rural Roads 
and Access (Liu et al., 2023; Htike, 2017). Myanmar has also imple
mented the Myanmar Climate Change Strategy (The Republic of the 
Union of Myanmar, 2019), which outlines sector-specific actions to 
mitigate climate change impact, including the surface transportation 
sector (Qiu et al., 2024). As reiterated, however, Myanmar’s ongoing 
political instability reinforced significant doubts on the implementation 
of these plans. Lastly, EV adoption in Myanmar is also rising, primarily 
fueled by government incentives like zero tariffs on EV imports and 
components (Li and Chang, 2019), the import of affordable Chinese 
models (Aye and Htet, 2024), and the military ban on the import of 
gasoline-powered vehicles (Nikkei Asia, 2024). However, inadequate 
charging infrastructure and high capital expenditure costs may hinder 
the widespread use of EVs (Augustin, 2023).

2.1.4. Thailand
Thailand, an upper-middle-income country in SEA, has a population 

of 70 million. While, in the late 2010s, the GDP growth was around 2 %– 
4 %, the country’s GDP growth stood at 2.4 % in 2024, rising to pro
jected 2.8 % in 2025 (Kongrukgreatiyos, 2024). In 2023, Thailand’s GDP 
per capita was USD 7,182 (World Bank, 2024c), its ODA acceptance as a 
percentage of GNI was 0.04 % in 2020, and its CO2 emissions reached 
247.94 million tons (3.5 metric tons per capita) in 2020 (UN Data, 
2024a; UN Data, 2024b). In terms of transport network, Thailand has a 
well-maintained road network while rail spans 4,507 km of mostly 
single-track, meter-gauge lines (OECD, 2018), but upgrades face delays. 
The Thailand’s government has integrated low-carbon transport goals 
into its 20-Year Transport Strategy and is advancing EV, rail electrifi
cation, and modal shift policies (ATO, 2024b).

Thailand aims to lead as the EV hub regionally with the country’s 
target of 30/30, implying that by 2030, 30 % of car manufacturing in- 
country will be zero-emission vehicles (ESCAP, 2023). A significant 
EV deployment leads to benefits such as transport energy savings, 
reduced emissions and pollution (Wattana and Wattana, 2022). More
over, it enables smart grid integration that supports renewable energy 
adoption and grid efficiency. The challenges for EV adoption include 
grid strain, energy security concerns, industry disruption, and increased 
electricity demand, requiring careful planning and infrastructure 
development. Better managing of used EV batteries is also needed to 
maximize resource efficiency and minimize waste in Thailand 
(Chaianong et al., 2024). Moreover, the “implementation of 
energy-related environmental policy” is necessary to derive benefits in 
the energy and transportation sectors, as EV may simply shift GHG 
emissions from transport to energy sector (Winyuchakrit et al., 2017). 
Thailand also intends to expand and upgrade its public transportation 
systems. Thailand has rail systems including the State of Thailand 
Railway (SRT), the airport rail, and Bangkok’s BTS Skytrain (Archarya 
and Morichi, 2007; Nakamura and Hayashi, 2013). To reduce pollution 
caused by old public buses, implementing vehicle age limits, enhancing 
fuel economy, and adopting low-emission alternative fuels are recom
mended (Lewchalermvongs et al., 2024; Traivivatana et al., 2017).

2.1.5. Vietnam
Vietnam, with a population of about 100 million, with previous GDP 

growth of 6.5 %–7 % in the late 2010s, experienced a GDP per capita of 
USD 4,282 (World Bank, 2024c) as of 2023 and the country is rapidly 
growing (Bugrov et al., 2024; Duc, 2024). Vietnam’s ODA acceptance as 
a percentage of GNI was 0.4 % in 2020, and its CO2 emissions reached 
297.52 million tons (3.0 metric tons per capita) in 2020 (UN Data, 
2024a; UN Data, 2024b). In Vietnam, road transport electrification is 
essential for minimizing air pollution and climate change impact. For 
instance, replacing conventional buses with electric buses could 
decrease GHG emissions by 42.62 g of CO2 equivalent per passenger 
kilometer traveled in Vietnam (Luu et al., 2022). The rise of EV usage, 
predominantly in cities, has also decreased emissions from the transport 
sector (Huu and Ngoc, 2021). A study of Ho Chi Minh City residents 
finds that electric cars and electric motorcycles attracted much interest 
among local consumers, but EVs also underlined structural barriers such 
as battery problems and lack of charging infrastructures (Truong et al., 
2024).

Railway and road infrastructures are also essential for economic 
activity and urban functionality (Palei, 2015). As such, Vietnam has a 
road network exceeding 595,000 km, with expressways accounting for 
over 2,000 km (Nguyen and Dapice, 2024). The rail network, 3,143 km 
in length, is outdated and underfunded, lacking interoperability with 
regional systems (Donski-Lesiuk, 2023). Modernization and clean en
ergy integration into both rail and road systems are necessary for Viet
nam’s decarbonization pathway. Hanoi’s Master Plan to increase the 
present roads and railways by threefold by 2030 is expected to have 
environmental implications and local and global climate change impact 
in terms of increased GHG emissions, intensified resource extraction and 
land use, waste generation and air and water pollution (Miatto et al., 
2021). Nonetheless, construction material shortage is a hurdle to real
izing the plan, and recycling is recommended. Overall, Vietnam is 
politically committed to transport decarbonization, with clear targets 
under its National Green Growth Strategy and active participation in 
Just Energy Transition Partnerships (Linh, 2021).

3. Research design

3.1. Research methodology

This research employs a mixed method approach, using content 
comparative data analysis leveraging, on the Theory of Change (ToR) 
model and on quantitative text mining approach. The text mining 
pathway analyzes singular national policy documents from Cambodia, 
Laos, Myanmar, Thailand (except two documents), and Vietnam indi
vidually, as well as collectively as a single corpus. The emerged insights 
were thereafter categorized into the content and critical analysis based 
on the ToR model and into three main sub-categories: socio-economic 
and financial, and environmental for further discussion.

3.2. Data

This research analyses six national policy documents on green land 
transportation, one for each target country, with an additional docu
ment for Thailand due to the broad nature of its primary national policy 
strategy (Table 1).

The above Southeast Asian countries have adopted green and 
development strategies through ministerial coordination or cabinet 
approval. Cambodia, Laos, and Myanmar developed plans via key 
ministries. Notably, Myanmar’s policy document is published during the 
liberalization period when Aung Sam Suu Kyi was the state counsellor. 
Thus, the policies presented here were proposed when Myanmar was 
collaborative with other ASEAN countries (as reflected in Table 8) and 
international organizations, which may have been discontinued after the 
military coup. Thailand’s strategy was legally adopted by Cabinet and 
Gazette. Vietnam’s green strategy was formalized by Prime Ministerial 
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decision, with cross-ministerial implementation and national steering 
oversight.

3.3. Theory of change model

The Theory of Change (ToC), coined by Weiss (1995) is a method
ological framework that articulates how and why a desired change is 
expected to occur in a specific context. It involves mapping out the 
logical sequence of events, from inputs and activities to outcomes and 
impacts, underpinned by explicit assumptions and contextual factors 
(Lam, 2020). In this comparative policy analysis, particularly focusing 
on the land transportation sector, as reflected in Appendix A and Flow 
Diagram 1 in Section 4.1, the ToC serves as a valuable tool for under
standing the causal pathways through which transport policies and in
terventions lead to sustainable outcomes within the Mekong countries 
under study.

The policy document selection was based on a pre-defined scope of 
national-level, post-Paris Agreement green policies with focus on 
transportation. The policy interpretation involved a systematic extrac
tion of all text segments pertaining to the defined land transport modes, 
which were then categorized into the pre-established ToC components 
to ensure consistent analysis. Regarding the themes’ derivation, it was 
an iterative and multi-stage process. First, all national policy documents 
from each country were reviewed in their entirety to establish context. 
The sections pertaining to the defined transport sectors (excluding air, 
inland waterways, and maritime) were then isolated for detailed anal
ysis. These text segments were systematically classified into the pre- 
defined categories of the Theory of Change framework (Inputs, Activ
ities, Outputs, Outcomes, Impact). This framework was applied deduc
tively, meaning it served as the initial, logical structure for organizing 
the data and assign meanings (Fife and Gossner, 2024). For example, 
financial resources and policy and regulatory framework supporting 
green transport were coded as “inputs”, while development of charging 
infrastructure was classified as an “activity”, coalescing into the broader 
theme of “Electric Vehicles Adoption." This iterative process ensured 
themes were grounded in the data while maintaining its analytical 
structure.

3.4. Text mining

Text mining uncovers hidden patterns and information, leading to 
new knowledge and a deeper understanding of complex topics (Shu and 
Ye, 2022). This research employs WordStat, a text analysis software to 
assess word frequency, normalized pointwise mutual information 
(NPMI), eigenvalue, and word clouds to uncover patterns and associa
tions within the data.

The calculation of NPMI is based on the work of Bouma (2009), 
which corrects the bias in traditional PMI. Pointwise Mutual Information 
(PMI) is one of the standard association measures for extracting collo
cation. PMI of x and y i (x, y) measures the difference between the 
probability of co-occurrence of events x and y p (x, y) and expected 
probability based on the probability of individual occurrence and the 
independence assumption p(x)p(y). 

i(x, y)= ln
p(x, y)

p(x)p(y)

If the independence assumption holds, PMI is zero because p (x, y) =
p(x)p(y). NPMI normalizes PMI as follows: 

in(x, y)=

(

ln ln p(x,y)
p(x)p(y)

)

− ln p(x, y)

When two words perfectly collocate together, in (x, y) = 1, when two 
words never appear together, in (x, y) = − 1, and when these words are 
independent, in (x, y) = 0. NPMI offers improved topic coherence mea
surement compared to earlier methods like UMass (Mimno et al., 2011). 
An NPMI of less than 0.5 implies a weak to moderate association be
tween terms and topics. Eigenvalue computation for topic modeling uses 
matrix decomposition methods (Deerwester et al., 1990). It indicates the 
variance explained by a particular factor or component (Jolliffe, 2002), 
and values greater than 1 are used as retaining criteria (Kaiser, 1960). 
Eigenvalue-based approaches provide robust topic extraction but may 
struggle with interpretability.

In this study, “transport" serves as a target word for WordStat topic 
modeling. The process begins by creating a term-document matrix that 
includes “transport" and related terms linked to decarbonization and 
net-zero. A factor analysis is then conducted to extract topics, repre
sented as eigenvectors, that contain “transport". Following this, eigen
values are calculated for each topic to assess its importance. The 
software also computes NPMI for the top words associated with 
“transport" in each topic, leading to an average NPMI score for evalu
ating topic coherence. A two-stage approach is adopted by the authors: 
firstly, refining topics through enrichment to identify related phrases 
like “electric vehicles" and “climate change", which are interconnected 
with transport decarbonization. Secondly, selecting topics, related to the 
target word, with high eigenvalues and NPMI scores, such as “promote 
market" and “urban development". This method enables the researchers 
to uncover multiple contexts where “transport" appears, accounting for 
its varied usage in the corpus.

Lastly, frequency analysis, based on the frequency of tokens 
(Mahgoub et al., 2008), has been conducted and is illustrated through 
word clouds in this research. Word clouds utilize term frequency-inverse 
document frequency (TF-IDF) weighting (Salton and Buckley, 1988). 
Although it risks oversimplifying complex textual relationships, visual 
presentation helps us understand associations intuitively.

The analysis, in this research, often finds a combination of low NPMI 
and high eigenvalues. It indicates a high-level theme containing broad 
and diverse corpus topics. The document is directed toward a specific 
topic, such as public works and transport, yet individual programs 
within the topic are diverse, resulting in a weak word-level collocation.

Table 1 
List of national policy sectoral priorities, focusing on sustainable land 
transportation.

Country Policy Document (PD) PD 
Ref.

Authority in charge

Cambodia Long-Term Strategy for 
Carbon Neutrality

(i) National Council for 
Sustainable Development,

December 2021 Ministry of Environment
Laos National Green Growth 

Strategy of the Lao PDR till 
2030

(ii) Secretariat for Formulation of 
National Green Growth 
Strategy of the Lao PDR

2018
Myanmar Myanmar Sustainable 

Development Plan 
2018–2030

(iii) Ministry of Planning and 
Financed

August 2018 The Government of the 
Republic of the Union of 
Myanmar

Thailand National Strategy 
2018–2037

(iv - 
i)

Office of the National 
Economic and Social 
Development Board, National 
Strategy Secretariat Office

2017

Thailand’s Transport 
Infrastructure 
Development Plans (20- 
year)

(iv - 
ii)

Office of Transport and Traffic 
Policy and Planning

August 2022
Vietnam National Green Growth 

Strategy 2021–2030 with a 
vision to 2050

(v) Ministry of Planning and 
Investment

October 2021
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3.5. Practicality and relevance of mixed-methodological innovation 
approach

The integration of Theory of Change with computational text mining 
(NPMI, eigenvalue and frequency analysis) offers a novel, practical 
methodology for systematic policy analysis, in line with Hendren et al., 
(2023) stating that mixed method research is rising within the public 
policy domain. This approach transcends standard qualitative compar
ison by providing scalable, reproducible, and objective identification 
(Nelson et al., 2021) of not only key policy priorities (via word clouds), 
but also their semantic relationships (NPMI) and structural importance 
(eigenvalues) within strategic documents. By mapping these quantita
tively derived elements alongside a structured ToC framework, this 
mixed method approach generates relevant findings. For example, 
revealing nuances relating to the land transport policies, strategies, 
goals and regional commitments at country level are indicated in Table 8
while policy implications are discussed in section 6. Thus, this offers 
policymakers a clear, evidence-based tool for diagnosing gaps and 
enhancing strategic coherence in decarbonization of land transport 
planning, especially in the Mekong region.

4. Findings

4.1. Theory of change findings

The main transportation-related sections from the national policies 
from Cambodia, Laos, Myanmar, Thailand, and Vietnam in Table 1 has 
been systematically reviewed and categorized into inputs, activities, 
outputs, outcomes and impact using the theory of change model 
approach and is reflected in Appendix A. This structured approach re
sults in greater clarity in identifying strengths and weaknesses and 
facilitating cross-country comparisons. This method also provides 
valuable insights into policy impacts, fostering a deeper understanding 
of how transportation policies contribute to environmental and eco
nomic outcomes, particularly in the context of sustainability and 
decarbonization efforts.

The five Mekong countries aim to enhance sustainability, reduce 
emissions, and improve mobility. Cambodia targets carbon neutrality by 

2050 focused on rail development, EV adoption, and expanding urban 
public transport. Laos prioritizes clean-energy electric vehicles and 
public transit improvements to reduce congestion and boost economic 
activity. Myanmar’s strategy, aligned with SDGs and regional goals, 
promotes EVs, biofuels, and rural access to support low-carbon, inclu
sive growth. Thailand advances green infrastructure through public- 
private partnerships, focusing on rail and EV development to cut 
pollution and increase competitiveness. Vietnam aims to build a multi
modal, energy-efficient transport system powered by clean energy to 
meet net-zero targets. Collectively, these five countries seek to transition 
to sustainable, low-carbon transport systems that support economic 
growth, environmental protection, and improved quality of life.

Transportation decarbonization and net-zero policies in the six pol
icy documents listed in Table 1, together with relevant peripheral topics 
such as land-use, economic development, electricity grid enhancement, 
and power sector decarbonization policies, is visually synthesized in 
Flow Diagram 1. Each country under study is colour-coded and posi
tioned according to the topics where they demonstrate the most pro
nounced policy focus. Correspondingly, the transportation 
decarbonization policy documents from the five countries focus on two 
primary strategies: firstly, shifting to low-carbon modes and secondly, 
decarbonizing existing transport modes. The first strategy includes 
increasing the share of freight rail, intercity passenger rail, urban rail, 
bus usage, and promoting non-motorized transport. All five countries 
are improving road designs to support non-motorized transport. Urban 
rail development is also prioritized in all countries with a notable dif
ference for Laos. The latter’s government funding seems to be mainly 
directed toward road infrastructure, while rail development, through 
the Lao-China Railway, is majoritively Chinese-funded. Bus operational 
improvements are particularly emphasized in all countries under study, 
with Thailand also focusing on enhancing intermodal connections and 
Cambodia on developing intermodal freight hubs. The second strategy 
centers on decarbonizing bus, and private vehicles, with all five coun
tries promoting electric vehicles (EVs), whereby Thailand and Vietnam 
are active in developing charging infrastructure.

Flow Diagram 1. Decarbonizing Transport in the Mekong region (Source: Authors, 2024).
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4.2. Text mining results: country-level

4.2.1. Cambodia
Cambodia’s interests in decarbonizing existing modes are quantita

tively confirmed in the text mining analysis. The “operating expendi
tures and fuel loss” is the most significant and coherent topic associated 
with transport in Cambodia (Table 2), suggesting that fuel-related 
operating costs are a major concern for Cambodia’s rail and public 
transportation (Fig. 1 (a)). This suggests that Cambodia’s transportation 
sector is primarily grappling with operational challenges due to low-fuel 
efficiency fossil-fuel powered vehicles.

For topic 2, “electric vehicles”, both Fig. 1(a) and (b) indicate the 
importance of electrification and EVs in the country. However, the 
moderate penetration of EVs, 70 % for motorcycles and 40 % for cars 
and urban buses by 2050 in Cambodia (section 2.1.2 of the document), 
suggests that EVs is still in its early stages, in line with Chheng (2024). 
Investment in rail development will begin after 2030 (executive sum
mary), implying that there is infrastructure to be built to sustain its 
growth (Bou, 2024). Significant but low NPMI of topic 3 “financing 
plan” indicates that financing is relevant and necessary to realize these 
ambitious modernization plans, although financial data are not avail
able in the policy document. This is due to only the high-level and 
concise information available on public financing needs and financing 
plans (section 2.2.2).

4.2.2. Laos
In Laos, the Ministry of Public Works and Transport works for 

transportation, urban development and waste management. Thus, 
public works and transport show NPMI of 0.29 and the eigenvalue of 
2.47, while level of coherence at word-level is moderate (Table 3). The 
word frequency (Fig. 2) with the inclusion of “ministry" and “public” in 
the keywords, indicates a strong government role in shaping and 
implementing transport policies and projects, including urban trans
portation development. The word cloud (Fig. 2), also shows that trans
port development in Laos is closely tied to various economic sectors, 
reflecting a comprehensive socio-economic approach to infrastructure 
planning. These are evidenced by Laos’ national policy’s motto to pur
sue a sustainable and resilient economic growth that balances efficiency, 
inclusivity and adaptability.

4.2.3. Myanmar
Myanmar’s policy document discusses climate resilience more than 

other countries. The “Climate Resilient and Low Carbon" topic has a high 
NPMI of 0.48 and eigenvalue of 4.58, indicating strong coherence and 
significance in Myanmar’s land transport discourse environmental 
components (Table 4 and Fig. 3). This may reflect its vulnerability to 
cyclones, floods and droughts throughout the country. Low-carbon en
ergy transport and industrial systems are also central to the country’s 
transportation planning and policy, as evidenced by strategy 5.2 in 
Myanmar’s national policy.

The emphasis on “industrial, transport, climate, systems, energy" 
(Fig. 3), highlights a combined approach to addressing climate change in 
the transport sector. Myanmar appears to be prioritizing the develop
ment of climate-resilient and low-carbon transport systems as part of its 
broader sustainable growth and economic diversification, in line with 

strategy 3.6.5 (Table 1, (iii)) which ensures environmental safeguards 
against negative impacts of infrastructure development (including 
transport). The inclusion of “sectors" and “industrial systems" in Table 4
also showcases a holistic view, recognizing the interconnectedness of 
transport (sections 3.6.6 to 3.6.11) with other industries and 
infrastructure.

4.2.4. Thailand
Thailand’s documents discuss advanced technologies, which differs 

significantly from other countries. The topic “Facilitate Infrastructure" 
with an NPMI of 0.40 and eigenvalue of 3.13 (Table 5) suggests that 
infrastructure facilitation is a well-defined and consistently discussed 
topic, which is important in Thailand’s overall transportation strategy. 
Infrastructure development for “enhancement” of “connectivity” and 
“competitiveness” is a key driver in policy and development discussions.

The diverse keywords, “networks”, “science”, “technology”, “digi
tal”, and “logistics” in the topic reflect a wholistic view of infrastructure 
development, underlining intermodal hub development. Terms like 
“competitiveness" and “enhancement" suggest that infrastructure facil
itation is closely tied to economic development goals. The inclusion of 
“tourism infrastructures" and “world" hints at efforts to connect land 
transportation with other sectors leading to a multi-modal integration. 
Additionally, keywords such as “digital" and “technology" (Fig. 4), as 
illustrated through its intelligent transport systems, indicate a strong 
focus on modernizing transportation infrastructure and this seems to be 
reflected in the rise in EVs as discussed by Wattana and Wattana (2022).

4.2.5. Vietnam
Vietnam focuses on urban public transport as a tool for greener urban 

development. The high NPMI of 0.55 and eigenvalue of 4.83 for the 
“Urban Development" topic (Table 6) indicate a highly coherent and 
significant theme in urban planning discourse. The NPMI suggests strong 
associations between transport and sustainable urban development. The 
high eigenvalue underscores its central importance in shaping policies 
and strategies. This means that sustainable, clean, and energy-efficient 
urban development is a key priority in the corpus, and impacting on 
interconnected sectors including transportation, energy, and public 
infrastructure.

The NPMI of 0.30 and eigenvalue of 2.33 for the “Climate Change" 
topic (Table 6) indicate that climate change is moderately coherent and 
significant theme in transportation discourse. This means that climate 
change is viewed through various lenses, including environmental pro
tection, natural resource management, and sustainable transportation. 
This is illustrated in the word cloud (Fig. 5) through key terms like 
“green transport”, “clean” and “sustainable”, and as evidenced by the 
rise of EVs and buses in Vietnam.

Lastly, the NPMI of 0.28 and eigenvalue of 1.70 for the “Promote 
Market" (Table 6) topic indicate a moderately coherent but less domi
nant theme in transport sector discourse. The NPMI suggests a coordi
nated approach to promote market in transportation by a “complete 
policy”, with related sectors such as “energy”. As per Article IV sub- 
section 1(3), the role of Ministry of Transport’s tasks is to implement 
development projects steering the transport market towards a green and 
sustainable growth with more vehicles using clean, economical and 
efficient energy. The lower eigenvalue for the “promote market" topic 

Table 2 
Text mining metrics for Cambodia (Source: Wordstat, 2024)

Topic Keywords NPMI Eigenvalue Policy Document 
(s)

Operating 
expenditures 
Loss of fuel

Electrification, rail, operating, loss, fuel, expenditures, transportation, vehicle, public, significant, fuel loss, 
operating expenditures

0.58 3.66 1

Electric Vehicles Electric vehicles, buses, urban, transportation, reduced, electric transport 0.31 2.17 1
Financing Plan Financing plan, international, public, finance, transportation, funding, financing plan 0.28 1.81 1
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reflects its broad relevance across multiple sectors and ministries 
beyond transport (energy, finance, science and technology, construction 
inter alia) rather than indicating lesser importance in policy discussions.

4.3. Text mining results: regional comparative analysis

The regional policy documents of the Mekong region (Table 1 (i) to 
(v)) are consolidated into a single corpus in WordStat. The NPMI of 0.42 
(Table 7) suggests a moderate to strong association between the words 
related to public transportation and EVs in the corpus. This suggests that 
public transportation and EVs are often discussed together or in similar 
contexts that discusses “fuel” efficiency and “energy” consumptions in 
transport. This association indicates that Mekong countries’ policy
makers consider these concepts as interconnected elements of sustain
able transportation strategies. The eigenvalue of 2.31 suggests that the 
public transportation and EV topic is a substantial and well-defined 
theme within the analyzed documents. Similarly, the topic “carbon 
capture and storage (CCS)" shows moderate coherence (NPMI: 0.33) and 
significance (eigenvalue: 2.88) in Table 7 and in the corpus. This sug
gests that carbon capture and storage is a notable theme, interconnected 

with various aspects of sustainable transportation and infrastructure. 
The diverse keywords indicate a multidisciplinary approach, linking 
CCS to electric transportation, grid systems, and climate change 
mitigation.

The prominent words such as “transportation," “costs," “rail," “fuel," 
“vehicles," and “electric" in word cloud Fig. 6 (a) indicate a focus on 
traditional aspects of transportation infrastructure, while Fig. 6 (b) in
dicates the rise of EVs in the region through words like “electric”, 
“transportation”, “carbon” inter alia.

Additionally, the main transportation-related sections from the na
tional six policies in Table 1, Appendix A and Flow Diagram 1, respec
tively, have been systematically reviewed and categorized (Table 8). 
Economic disparities influence transport strategies across the region. 
Countries with low GDP per capita tend to have fewer quantifiable 
targets. The Mekong countries prioritize road investment and efficient 
public transit (buses), EVs and fuel-efficient vehicles, while rail is not 
always available as an option due to its costs. Thailand leads in ITS 
implementation, thanks to its economic and technological advantages. 
Net-zero goals and decarbonization strategies are present in most 
countries, with Myanmar and Laos, two low-GDP countries, lagging. 
Legal frameworks exist in some relatively advanced nations. Only 
Myanmar incorporates regional commitments into national policy 
(during the liberalization period).

Fig. 1. (a) Word cloud for Cambodia (WordStat, 2024). (b) Word cloud for Cambodia (WordStat, 2024).

Table 3 
Text mining metrics for Laos (Source: Wordstat, 2024).

Topic Keywords NPMI Eigenvalue Policy 
Document 
(s)

Public 
works

Transport, works, public, 
ministry, commerce, vehicles, 
industry, transportation

0.29 2.47 1

Transport Ministry of Public works, 
public works, and transport 
sector, forestry, agriculture, 
energy and mines

Fig. 2. Word cloud for Laos (Source: Wordstat, 2024).

Table 4 
Text mining metrics for Myanmar (Source: Wordstat, 2024).

Topic Keywords NPMI Eigenvalue Policy 
Document(s)

Climate 
Resilient

Low, resilient, carbon, industrial, transport, climate-systems, energy, sectors, transport, and industrial systems 
promoted, climate resilience and low carbon, low carbon

0.48 4.58 1

Low Carbon

Fig. 3. Word cloud for Myanmar (Source: Wordstat, 2024).

Fig. 4. Word cloud for Thailand (Source: Wordstat, 2024).
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5. Discussion

5.1. Comparative Mekong policy content and critical analysis based on 
the theory of change model

Cambodia, Laos, Myanmar, Thailand, and Vietnam share the com
mon goals of improving transportation infrastructure, promoting clean 
energy, and enhancing public transportation systems, aligning with 
global sustainability and climate goals. Yet, these Mekong countries 
employ strategies with varying priorities, reflecting their needs for 
economic growth as well as technical and institutional capabilities 
(Appendix A and Flow Diagram 1). Vietnam and Thailand have adopted 
comprehensive long-term approaches with specific targets, reflecting 
their advancing economic development status. Beyond policy document 
(v) in Table 1, Vietnam has also developed a green energy strategy in 
2022 with primary objective of mitigating carbon and methane emis
sions in the transportation industry in line with its COP26 commitments 
(Thanh, 2022). Consequently, Vietnam ambitiously aims for 100 % of 
road transport, including public vehicles, to be electric or powered by 
green energy by 2050 (Fox, 2022; Thanh, 2022). Thailand, similarly, 
targets a 30–40 % reduction in transport sector emissions by 2030 and 
carbon neutrality by 2050, supported by detailed policy frameworks and 
incentives (Orschulok, 2023). Thailand also focuses on intelligent 
transport systems (ITS), leveraging advanced technologies such as 
real-time traffic monitoring and smart mobility solutions, and inter
modal connection enhancement, with the aim of improving traffic 
management, safety and efficiency and supporting its goal to become a 

regional transport hub (Choosakun et al., 2021).
On the other hand, Laos, Myanmar, and Cambodia focus on imme

diate green growth initiatives. Cambodia focuses on intermodal freight 
hub development as this is closely linked to enhancing connectivity 
between its major ports, border areas, and economic zones, exemplified 
by projects like the Sihanoukville and Phnom Penh Logistics Complexes 
(Kingdom of Cambodia, 2023; Sopheavatey, 2024). This will in turn 
strengthen its position as a regional logistics and trade gateway within 
the Greater Mekong sub region (Whitehead, 2024).Vietnam, on its part, 
focuses on urban, rail and public transport infrastructure development 
(bus and road enhancement) to address severe urban congestion and to 
improve interoperability between rail and other public transport modes, 
particularly in major cities like Hanoi and Ho Chi Minh City 
(B&Company, 2025; Hien, 2025). These efforts aim to create an inte
grated, more sustainable, efficient, accessible, and environmentally 
friendly urban mobility networks. Laos is investing in bus operational 
improvements, particularly through the development of Bus Rapid 
Transit (BRT) systems, as a cost-effective and environmentally friendly 
solution that can reach a wide segment of Vientiane’s population. This 
approach is intended to reduce greenhouse gas emissions, alleviate 
traffic congestion, and provide accessible, green mobility options for 
Vientiane’s growing urban areas (ADB, 2021).

Lastly, Myanmar’s focus on rural connectivity is to provide all-season 
road access to about 80 % of villages by 2030, improving access to 
services and economic opportunities for rural populations, in line with 
its National Strategy for Rural Roads and Access (2017). Rail decar
bonization efforts are also key, though Myanmar’s rail infrastructure is 
also strategically used by the military for logistics, complicating devel
opment projects due to their dual-use nature and raising concerns about 
the military’s reliance on rail networks for troop and equipment 
movement (Justice for Myanmar, 2023). Electric vehicles (EVs) pro
motion is universal and public transportation enhancement is a common 
goal, with Cambodia and Thailand establishing modal share objectives. 
The five countries under study also converge towards fuel efficient/low 
carbon transportation with fuel efficient vehicles being prioritized. All 
nations anticipate reduced congestion, improved air quality, and 
enhanced energy efficiency, alongside economic benefits. While envi
ronmental impact reduction is a shared aim, Thailand sets the most 

Table 5 
Text mining metrics for Thailand (Source: Wordstat, 2024).

Topic Keywords NPMI Eigenvalue Policy 
Document(s)

Facilitate 
Infrastructure

Networks, science, transport, technological, ecosystem, tourism infrastructures, world, transportation, digital, 
logistics, technology, connectivity, protective, competitiveness, enhancement, infrastructure development

0.40 3.13 2

Table 6 
Text mining metrics for Vietnam (Source: Wordstat, 2024).

Topic Keywords NPMI Eigenvalue Policy 
Document(s)

Urban 
Development

Urban, percentage, cities, public, transport, clean, sustainable, development standards, energy, development, 
regulations, growth, develop green, system

0.55 4.83 1

Climate Change Change, climate, protection, environmental, natural, management, efficiency, transport, sustainable 0.30 2.33 1
Promote Market Promote market, complete policies, direction, transport, development, research, management, efficiency, energy, 

reduce, standards, solutions, applications
0.28 1.70 1

Fig. 5. Word cloud for Vietnam (Source: Wordstat, 2024).

Table 7 
Text mining metrics for the 5 Mekong countries (Source: Wordstat, 2024).

Topic Keywords NPMI Eigenvalue Policy 
Documents

Public transportation Transportation; costs; rail; electric expenditures, public vehicles, operating, vehicle, storage, fuel, reduced, 
logistics, gas

0.42 2.31 6

Electric vehicles Public transportation, loss of fuel, transportation sector, energy and transportation, electric vehicles
Carbon capture and 

storage
Carbon capture and storage, public transportation, low carbon, grid, concrete, warming, flexibility, 
electric, financing, rail, warming

0.33 2.88 6
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ambitious target of 50 % emissions reduction by 2050 compared to 2020 
levels (Appendix A). Cambodia and Thailand explicitly target carbon 
neutrality by 2050, while the others imply contributions to net-zero 
goals. The countries’ approaches reflect their unique socio-economic 
contexts and development stages, demonstrating a regional, varying, 
commitment to sustainable transport that balances economic growth 
with environmental protection.

5.2. Socio-economic and financial factors

The Mekong countries’ transportation approaches reflect their eco
nomic status, classified as low (Cambodia, Myanmar), medium (Laos, 
Vietnam), and high (Thailand) based on pre-COVID GDP per capita 
(World Bank, 2024b). This classification explains their infrastructure 
priorities and investment capabilities.

The Mekong region’s focus on EVs in decarbonization is closely 
linked to significant presence of Chinese EV manufacturers. Chinese 
automakers are strategically relocating their EVs production to Thailand 
to circumvent United States tax barriers, reduce costs, and gain more 
market access to the SEA markets (Ayuttacorn, 2023). Moreover, Chi
nese investors form networks with local corporations through business 
clusters in Thailand’s Eastern Economic Corridor, expanding their 
regional market presence. Besides Thailand, Chinese EV producers are 
expanding their production capacities in Indonesia, Malaysia, and 
Vietnam, rooting deep down their economies (Yuan et al., 2024). From a 
sales perspective, Chinese automaker brands accounted for 14 % of 
Thailand’s light-vehicle sales in the first of 2024, and among the EV 
sales, Chinese firms are estimated to account for over 80 % of the Thai 

market (Yuan et al., 2024). Chinese EV makers are growing their share in 
other SEA countries, as consumers of these countries often prioritize 
affordability.

Public investment in roads and buses is common across all income 
levels (Table 8) due to lower initial costs and environmental benefits (Li 
et al., 2024). Lower-income countries like Myanmar focus on immediate 
needs, such as bus transportation over rail development, which requires 
substantial upfront investment (Table 8). High-income, newly industri
alized country like Thailand emphasizes advanced infrastructure, 
including multi-modal integration (Archarya and Morichi, 2007) and 
ITS. Vietnam’s rapid urbanization drives its urban development focus, 
ranking second in urban population percentage (36.6 %) after Thailand 
in 2019 (Appendix A).

China’s influence on mega infrastructure transport projects in 
Southeast Asia, particularly through the Belt and Road Initiative (BRI), 
has reinforced fossil fuel dependency in Laos, Vietnam, Cambodia, 
Thailand, and Myanmar. Large-scale transport projects such as railways 
bridges, and highways have often prioritized economic connectivity 
over environmental sustainability, increasing fossil fuel use and emis
sions (Lechner et al., 2021). These projects can hinder national efforts to 
decarbonize, especially given the fact that Southeast Asia has one of the 
fastest-growing rates of greenhouse gas emissions globally, primarily 
driven by increasing fossil fuel combustion (Aleluia et al., 2022). 
Moreover, the financial and political leverage China holds often limits 
the Mekong local governments’ ability to negotiate greener alternatives 
(Yu, 2021).

Laos’ involvement in the China-Laos railway project, despite its 
medium economic status, raises concerns about high debt dependency 
and a debt trap (Chen, 2020). Empirically, the China-Laos railway 
project, which is almost half of Lao’s GDP at USD 6 billion, is financed 
mostly by China Exim Bank (Chen, 2020), with only 12 % of the pro
ject’s financing by Lao. In terms of net ODA and official aid received, 
Myanmar, Cambodia, and Vietnam top the list in 2019. Cambodia also 
has the highest net ODA receipt as a percentage of gross capital for
mation at 14.7 % in 2019 (Appendix A). Cambodia’s heavy reliance on 
ODA for infrastructure development indicates limited financial and 
institutional capacity and a proliferation of donor-driven projects 
prioritizing reporting to donors over the government while competing 
for limited qualified human capital (Eckardt and Hayati, 2023; Godfrey 
et al., 2002; ADB, 2024). Lastly, Myanmar uniquely demonstrates a clear 
regional commitment in its policy framework, reflecting its political 
situation at the time the document was published.

From a financial perspective, topics of “financing plan" for Cambodia 
and “promote market" for Vietnam in their transport discourses suggest 
the importance of ensuring funding sources. However, both topics 
appear less central to policy discussions compared to other themes. 
Cambodia’s focus on financing plans suggests a recognition of the need 
for funding strategies in line with the country’s heavy dependence on 
ODA. Vietnam’s emphasis on market promotion in transport develop
ment reflects a shift towards market-oriented solutions and efficiency. 
As the country reduces its reliance on ODA (Appendix A), it faces the 
challenge of devising innovative financial schemes to sustain and 
expand its transportation investments. This suggests potential opportu
nities for more comprehensive financial planning and market-driven 
approaches in both nations’ transport strategies.

In terms of land transport financing for mega infrastructure projects, 
there is an increased influence of Chinese and international develop
ment agencies in the Mekong region. Over the past two decades, China 
has emerged as the leading provider of international development 
finance to low- and middle-income countries, surpassing traditional 
institutions like the World Bank and the International Monetary Fund 
(Horn et al., 2021). With annual lending commitments averaging USD 
85 billion, China outspends the U.S. and EU by significant margins in 
development finance (Malik et al., 2021). This approach fills a gap left 
by Western aid agencies and multilateral development banks. These 
institutions have become increasingly cautious about financing projects 

Table 8 
Patterns in land transportation based on country-specific policies.

Patterns in land 
transport by country- 
level

GDP per Capita Low ⇔ High

Myanmar Cambodia Laos Vietnam Thailand

1. Targets/Goals
• Clear net-zero 

targets
† ✓ † ✓ ✓

• Energy efficiency 
targets

✓ ✓ † ✓ ✓

2. Strategies
• Decarbonization 

strategies (use of 
clean energy sources 
including solar and 
hydro)

† ✓ ✓ ✓ ✓

• Green financing and 
legal framework

† × ✓ ✓ ✓

3. Transport Policies
• Rail development × ✓ × ✓ ✓
• Public investment in 

infrastructure: roads
✓ ✓ ✓ ✓ ✓

• Public investment in 
infrastructure: 
public transits (bus)

✓ ✓ ✓ ✓ ✓

• Electric vehicles 
(EVs)

✓ ✓ ✓ ✓ ✓

• Implementation of 
Intelligent Transport 
Systems (ITS)

× × × × ✓

• Fuel efficiency/low 
carbon transport 
(subsidizing fuel- 
efficient vehicles)

✓ ✓ ✓ ✓ ✓

4. Regional Integration and Commitment
• Regional 

commitment 
(Greater Mekong 
Subregion, ASEAN 
Economic 
Community)

✓ × × × ×

✓: Applicable, × : Not Applicable, †: No clear/quantifiable target.
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with potential environmental risks. Instead, China positions itself as the 
developing world’s largest official creditor and preferred financier for 
major “big-ticket infrastructure projects” (Baehr et al., 2023; Malik 
et al., 2021). China’s focus is primarily on funding large-scale infra
structure projects, including transportation networks and energy facil
ities (Bluhm et al., 2018). While such projects may be realized faster, 
aiding economic development, environmental costs often accompany 
them (Baehr et al., 2023; Guillaume et al., 2018; Zeng et al., 2018; Teo 
et al., 2019).

5.3. Environmental impact

The common thread across the six policy documents analyzed 
(Tables 7 and 8), is the prevalence of EVs as an effective measure to 
decarbonize the land transport sector. As discussed in Section 2, the rise 
of EVs is in all five Mekong countries. They also prioritize fuel-efficient 
vehicles and low-carbon transport (Hak et al., 2017; Herrador, 2024) 
and public investment in infrastructure, particularly roads and bus 
transit systems (Htike, 2017; Liu et al., 2023; Miatto et al., 2021) to 

enhance sustainable mobility.
Besides such commonalities, the countries differ in their level of 

integration and prioritization of environmental concerns in transport 
policies. Myanmar’s strong commitment to climate resilience and low- 
carbon strategies in its transport sector, as evidenced in the text min
ing analysis (Table 4), contrasts with the absence of clear net-zero tar
gets for transportation (Table 8). This discrepancy likely stems from 
Myanmar’s high dependence on ODA due to its economic challenges 
Appendix A. The emphasis on environmentally and socially justifiable 
projects appears to be driven by international pressure rather than 
emerging organically from domestic policy priorities. Moreover, as 
reiterated, Myanmar’s policy was published before the military coup. 
Thus, the country’s green transportation reforms and rail and road 
decarbonization projects had been largely stalled since the military 
coup, as national priorities have shifted, and many climate and envi
ronmental initiatives were either halted or reversed. These underline the 
intricate balance developing countries such as Myanmar must strike 
between external aid, national development, political stability and 
climate action. Pursuing net-zero and decarbonization goals in land 

Fig. 6 (a). Word clouds for the corpus involving all 5 Mekong countries (Source: WordStat, 2024).

Fig. 6 (b). Word clouds for the corpus involving all 5 Mekong countries (Source: WordStat, 2024).
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transportation becomes challenging for developing nations when faced 
with competing politically sensitive in-country priorities such as health, 
education, and water management (UNICEF, 2019).

Laos’s approach to infrastructure development and energy policy 
reveals a complex interplay of centralized planning and sectoral frag
mentation. While the government-led strategy aims to boost socio- 
economic progress (Table 4), the lack of energy efficiency targets and 
clear net-zero goals (Table 8) exposes a critical disconnect between 
infrastructure development and sustainability objectives. This 
misalignment is particularly evident in the absence of synergies between 
the transport and energy sectors, two inherently interconnected sectors, 
in line Dixon et al., (2023). The absence of cohesive policies linking 
transport and energy sectors (including Laos), underlines a policy gap 
and a missed opportunity to leverage cross-sectoral synergies for more 
effective transport decarbonization efforts (Azhgaliyeva et al., 2024).

6. Conclusions and policy implications

The Mekong countries face diverse challenges in realizing green 
transportation strategies. First, socioeconomic factors, as identified 
through content analysis, inform the direction of green transportation 
strategies. For instance, all five countries converge toward fuel- 
efficient/low-carbon transportation, with fuel-efficient vehicles being 
prioritized in the region. There is also public investment in public buses 
due to its environmental benefits and low initial costs. Additionally, all 
five countries also converge on EVs adoption, signaling a common 
thread in decarbonizing the region’s transport sector. Significant pres
ence of low-cost EV by Chinese makers is not ignorable in interpreting 
this commonality. The rise of EVs in the Mekong region has also 
underlined an important issue in transport electrification, that is, the 
lack of coordination between the transport and energy sectors, as evi
denced in Laos. The lack of coordination between transport and energy 
ministries results in “silo” planning as stated by Dixon et al., (2023), 
resulting in unbalanced GHG emissions. As evidenced in Thailand, while 
EVs reduce GHG emissions in the transport sector, they also increase 
emissions from power generation (Winyuchakrit et al., 2017). Laos also 
faces sectoral fragmentation as discussed in Section 5.2. In fact, energy 
modeling literature of the Global South lacks studies exploring emissions 
reduction potential across different transport sub-sectors (Emodi et al., 
2022).

This research also underlines (Diagram 2) how financial and insti
tutional capacity are two major sources of diversion from the common 
policy directions. Cambodia and Myanmar’s high ODA reliance leads to 
donor-dependent transport projects while Laos prioritizes high-cost rail 
development due to Chinese funding as well as investment in public 
transport (bus) due to its relative low cost. In Myanmar, the military 
coup has stagnated climate actions despite its ambition during the 
liberalized period. Finally, Thailand and Vietnam, with high financial 
and institutional capacities set clear objectives and make steady prog
ress towards low carbon transportation goals, with Thailand empha
sizing Intelligent Transport Systems (ITS) and Vietnam prioritizing 
urban and rail infrastructure development.

The challenges facing sustainable land transportation in the Mekong 
region present policy implications. There is inter-sectoral coordination 
to attain overall net-zero goals. In the case of EV adoption, the limited 
technological capabilities and EV adoption barriers necessitate a 
comprehensive policy approach that links the transport and energy 
sectors. To address these challenges, policymakers should consider 
implementing phased transition plans, leveraging public-private part
nerships (PPPs), particularly in countries with limited or underdevel
oped PPP frameworks, such as Cambodia, Laos, and Myanmar, 
compared to more industrialized nations like Thailand and Vietnam, for 
infrastructure development. This will ensure net-zero targets are appli
cable in all target Mekong countries and will better establish regional 
multisectoral cooperation frameworks. The focus should be on creating 
supportive regulatory environments for new technologies, innovative 

finance, incentivizing green transportation solutions, and investing in 
capacity-building programs.

Another critical factor is the need for proactive efforts to ensure a 
green financing source. Governments in the Mekong region, especially 
those with lower economic status, should prudently manage infra
structure loans to avoid falling into debt traps. Transitions to green 
transportation, such as rails and EVs, often demand reallocation of re
sources toward infrastructure development and technological upgrades, 
which could strain already limited budgets in a developing region. 
However, if policymakers prioritize short-term financial availability and 
economic development over long-term financial independence and 
sustainability goals, it may result in unwanted environmental and po
litical consequences. The Mekong countries should also implement 
stringent environmental impact assessments and require sustainable 
development practices as preconditions for project approval and funding 
acceptance.

Finally, several limitations should be acknowledged for this study. 
Firstly, this pilot research is constrained by its focus on only six national 
policy documents, which do not capture the full spectrum of trans
portation and infrastructure policies. This limited scope could poten
tially omit variations and updates present in other policy documents or 
sector-specific strategies. Additionally, this study’s reliance on a core set 
of national strategy documents, while methodologically necessary for a 
structured comparison, oversimplifies the cross-country policy land
scape. This focus overlooks critical nuances and synergies found in 
sectoral plans, legislation, implementation programs and institutional 
frameworks. Secondly, the reliance on text mining software may not 
fully capture the contextual nuances or implicit policy intentions. The 
cross-sectional nature of the data also provides a snapshot view, 
potentially missing temporal policy evolutions. Thirdly, there is the use 
of the English translation for some of the policy documents originally 
written in its native language. This translation process may lead to the 
loss or misinterpretation of cultural contexts, or specific terminologies. 
Lastly, the cross-country comparison may not fully account for the 
diverse socio-economic contexts and development stages of each 
Mekong country, which could influence policy priorities and imple
mentation strategies. Future research is anticipated to overcome these 
shortcomings, possibly with qualitative research or assessment of a 
larger volume of policy documents from the region in a native language.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.tranpol.2025.103845.
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Gómez-Ibáñez, J.A., Bok, D., Thành, N.X., 2012. Yangon’s development challenges. 
Hardvard kennedy school, Ash center for democratic governance and innovation. 
Available at: https://ash.harvard.edu/wp-content/uploads/2024/02/yangon.pdf?.

Gota, S., Huizenga, C., 2023. The contours of a net zero emission transport sector in Asia. 
Available at: https://www.adb.org/sites/default/files/institutional-document 
/874256/adotr2023bp-net-zero-emission-transport-asia.pdf.

Guillaume, T., Kotowska, M.M., Hertel, D., Knohl, A., Krashevska, V., Murtilaksono, K., 
Scheu, S., Kuzyakov, Y., 2018. Carbon costs and benefits of Indonesian rainforest 
conversion to plantations. Nat. Commun. 9 (1), 1–11. https://doi.org/10.1038/ 
s41467-018-04755-y.

Hak, M., Matsuoka, Y., Gomi, K., 2017. A qualitative and quantitative design of low- 
carbon development in Cambodia: energy policy. Energy Policy 100, 237–251. 
https://doi.org/10.1016/j.enpol.2016.10.017.

H. Kistamah and M. Matsuo                                                                                                                                                                                                                 Transport Policy 174 (2025) 103845 

13 

https://doi.org/10.1016/j.tranpol.2025.103845
https://doi.org/10.1016/j.tranpol.2025.103845
https://doi.org/10.1080/09512748.2024.2420929
https://doi.org/10.1080/09512748.2024.2420929
https://www.adb.org/sites/default/files/institutional-document/529231/cambodia-transport-assessment-strategy-road-map.pdf
https://www.adb.org/sites/default/files/institutional-document/529231/cambodia-transport-assessment-strategy-road-map.pdf
https://www.adb.org/sites/default/files/institutional-document/970311/cps-cam-2024-2028.pdf
https://www.adb.org/sites/default/files/institutional-document/970311/cps-cam-2024-2028.pdf
https://www.adb.org/sites/default/files/institutional-document/970311/cps-cam-2024-2028.pdf
https://www.adb.org/news/features/lao-pdr-setting-vientiane-road-sustainable-transport
https://www.adb.org/news/features/lao-pdr-setting-vientiane-road-sustainable-transport
https://www.adb.org/sites/default/files/publication/957856/mya-ado-april-2024.pdf
https://www.adb.org/sites/default/files/publication/957856/mya-ado-april-2024.pdf
https://doi.org/10.1016/j.iatssr.2023.02.005
https://doi.org/10.1016/j.iatssr.2023.02.005
https://doi.org/10.1016/j.trd.2025.104723
https://doi.org/10.1016/j.trd.2025.104723
https://doi.org/10.1016/j.rser.2022.112226
https://doi.org/10.1016/j.rser.2022.112226
https://doi.org/10.1016/s0386-1112(14)60217-x
https://doi.org/10.1016/s0386-1112(14)60217-x
https://asiantransportobservatory.org/documents/154/Thailand-climate-profile.pdf
https://asiantransportobservatory.org/documents/154/Thailand-climate-profile.pdf
https://asiantransportobservatory.org/documents/259/Phnom_Penh_transport_sector_profile.pdf?
https://asiantransportobservatory.org/documents/259/Phnom_Penh_transport_sector_profile.pdf?
https://www.gnlm.com.mm/the-ev-revolution/
https://www.voanews.com/a/myanmar-drivers-shifting-to-evs-made-in-china/7538024.html
https://www.voanews.com/a/myanmar-drivers-shifting-to-evs-made-in-china/7538024.html
https://doi.org/10.14764/10.ASEAS-0099
https://www.adb.org/sites/default/files/publication/1014696/toward-low-carbon-and-just-energy-transition-developing-asia.pdf
https://www.adb.org/sites/default/files/publication/1014696/toward-low-carbon-and-just-energy-transition-developing-asia.pdf
https://www.adb.org/sites/default/files/publication/1014696/toward-low-carbon-and-just-energy-transition-developing-asia.pdf
https://doi.org/10.1016/j.jeem.2023.102898
https://doi.org/10.1016/j.jeem.2023.102898
https://b-company.jp/urban-transportation-infrastructure-in-ho-chi-minh-city-prospects-from-the-metro-line-1-ben-thanh-suoi-tien/
https://b-company.jp/urban-transportation-infrastructure-in-ho-chi-minh-city-prospects-from-the-metro-line-1-ben-thanh-suoi-tien/
https://doi.org/10.24006/jilt.2021.19.1.019
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref19
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref19
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref19
https://www.worldbank.org/en/news/press-release/2024/03/28/setting-up-cambodia-for-successful-transition-to-electric-mobility
https://www.worldbank.org/en/news/press-release/2024/03/28/setting-up-cambodia-for-successful-transition-to-electric-mobility
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref21
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref21
https://doi.org/10.1016/j.trpro.2023.02.193
https://www.mckinsey.com/featured-insights/future-of-asia/southeast-asia-quarterly-economic-review#vietnam
https://www.mckinsey.com/featured-insights/future-of-asia/southeast-asia-quarterly-economic-review#vietnam
https://doi.org/10.1016/j.spc.2024.03.025
https://doi.org/10.1016/j.spc.2024.03.025
https://doi.org/10.1007/978-981-97-1056-0_6
https://doi.org/10.1007/978-981-97-1056-0_6
https://doi.org/10.1080/00130095.2020.1810011
https://doi.org/10.1080/00130095.2020.1810011
https://www.nationthailand.com/news/asean/40039716
https://doi.org/10.3390/infrastructures6030036
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref29
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref29
https://doi.org/10.1002/(sici)1097-4571(199009)41:6&percnt;3C391::aid-asi1&percnt;3E3.0.co;2-9
https://doi.org/10.1002/(sici)1097-4571(199009)41:6&percnt;3C391::aid-asi1&percnt;3E3.0.co;2-9
https://doi.org/10.1016/j.esr.2023.101099
https://doi.org/10.1016/j.esr.2023.101099
https://doi.org/10.20858/tp.2023.18.3.13
https://theinvestor.vn/imf-revises-down-vietnams-2025-gdp-growth-to-61-d13003.html
https://theinvestor.vn/imf-revises-down-vietnams-2025-gdp-growth-to-61-d13003.html
https://blogs.worldbank.org/en/eastasiapacific/cambodia-2030-economic-slowdown-offers-opportunity-speed-reforms
https://blogs.worldbank.org/en/eastasiapacific/cambodia-2030-economic-slowdown-offers-opportunity-speed-reforms
https://blogs.worldbank.org/en/eastasiapacific/cambodia-2030-economic-slowdown-offers-opportunity-speed-reforms
https://doi.org/10.1016/j.esr.2022.100925
https://doi.org/10.1016/j.esr.2022.100925
https://doi.org/10.1016/j.scitotenv.2019.03.273
https://repository.unescap.org/bitstream/handle/20.500.12870/6239/ESCAP-2022-RP-Transitioning-to-Electric-Public-Buses-Thailand-new.pdf.?sequence=1&amp;isAllowed=y
https://repository.unescap.org/bitstream/handle/20.500.12870/6239/ESCAP-2022-RP-Transitioning-to-Electric-Public-Buses-Thailand-new.pdf.?sequence=1&amp;isAllowed=y
https://repository.unescap.org/bitstream/handle/20.500.12870/6239/ESCAP-2022-RP-Transitioning-to-Electric-Public-Buses-Thailand-new.pdf.?sequence=1&amp;isAllowed=y
https://doi.org/10.1038/s41558-021-01245-w
https://www.worldbank.org/en/news/press-release/2024/04/30/lao-economic-growth-remains-subdued-says-world-bank-report
https://www.worldbank.org/en/news/press-release/2024/04/30/lao-economic-growth-remains-subdued-says-world-bank-report
https://doi.org/10.1177/16094069241244856
https://doi.org/10.1177/16094069241244856
https://www.vietnam-briefing.com/news/vietnams-target-for-carbon-neutral-transportation-opportunities-and-the-path-forward.html/
https://www.vietnam-briefing.com/news/vietnams-target-for-carbon-neutral-transportation-opportunities-and-the-path-forward.html/
https://www.vietnam-briefing.com/news/vietnams-target-for-carbon-neutral-transportation-opportunities-and-the-path-forward.html/
https://doi.org/10.1016/j.cities.2018.07.008
https://doi.org/10.1016/j.cities.2018.07.008
https://gggi.org/report/supporting-policy-and-technical-standards-development-for-electric-vehicles-in-lao-pdr-2022-english/
https://gggi.org/report/supporting-policy-and-technical-standards-development-for-electric-vehicles-in-lao-pdr-2022-english/
https://gggi.org/report/supporting-policy-and-technical-standards-development-for-electric-vehicles-in-lao-pdr-2022-english/
https://doi.org/10.1016/s0305-750x(01)00121-8
https://ash.harvard.edu/wp-content/uploads/2024/02/yangon.pdf?
https://www.adb.org/sites/default/files/institutional-document/874256/adotr2023bp-net-zero-emission-transport-asia.pdf
https://www.adb.org/sites/default/files/institutional-document/874256/adotr2023bp-net-zero-emission-transport-asia.pdf
https://doi.org/10.1038/s41467-018-04755-y
https://doi.org/10.1038/s41467-018-04755-y
https://doi.org/10.1016/j.enpol.2016.10.017


Han, D., Teng, F., Jia, R., 2023. Achieving the goal of net-zero requires both resource 
efficiency and efficient business management. Resour. Policy 86. https://doi.org/ 
10.1016/j.resourpol.2023.104203 pp.104203–104203. 

Han, N.B., 2024. Revolutionary road: the fight for Myanmar’s southern highway. 
Frontier Myanmar. Available at: https://www.frontiermyanmar.net/en/revolutionar 
y-road-the-fight-for-myanmars-southern-highway/?.

Hendren, K., Newcomer, K., Pandey, S.K., Smith, M., Sumner, N., 2023. How qualitative 
research methods can be leveraged to strengthen mixed methods research in public 
policy and public administration. Public Adm. Rev. 83 (3), 468–485. https://doi. 
org/10.1111/puar.13528.

Herrador, M., 2024. Assessment of the first-ever circular economy framework of 
Cambodia: barriers, international opportunities and recommendations. J. Clean. 
Prod. 438, 140778. https://doi.org/10.1016/j.jclepro.2024.140778.

Hien, Q., 2025. Expanding public transportation spaces. Nhan Dan Online. Available at: 
https://en.nhandan.vn/expanding-public-transportation-spaces-post143067.html.

Horn, S., Reinhart, C.M., Trebesch, C., 2021. China’s overseas lending. J. Int. Econ. 133, 
103539. https://doi.org/10.1016/j.jinteco.2021.103539.

Htike, H., 2017. Status and future plan for national logistics master plan. Ministry of 
Transport and Communications Myanmar, Myanmar. Available at: https://www. 
unescap.org/sites/default/files/Myanmar%20-%20Logistics.pdf.

Huu, D.N., Ngoc, V.N., 2021. Analysis study of current transportation status in vietnam’s 
urban traffic and the transition to electric two-wheelers mobility. Sustainability 13 
(10), 5577. https://doi.org/10.3390/su13105577.

IEA, 2022. Southeast Asia Energy Outlook 2022. International Energy Agency. Available 
at: https://iea.blob.core.windows.net/assets/e5d9b7ff-559b-4dc3-8faa-42381f80 
ce2e/SoutheastAsiaEnergyOutlook2022.pdf.

IEA, 2023. Decarbonisation Pathways for Southeast Asia. International Energy Agency. 
Available at: https://www.iea.org/reports/decarbonisation-pathways-for-southeast 
-asia.

IEA, 2024. Tracking Transport. International Energy Agency. Available at: https://www. 
iea.org/energy-system/transport.

ILO, 2022. A Just Energy Transition in Southeast Asia. the Impacts of Coal phase-out on 
Jobs. International Labour Organization. Available at: https://www.ilo.org/sites 
/default/files/wcmsp5/groups/public/%40asia/%40ro-bangkok/documents 
/publication/wcms_845700.pdf.

Iseki, H., 2024. Challenges in implementing climate change policy within local climate 
action, transportation and land use planning in Japan. Town Plan. Rev. 1–24. 
https://doi.org/10.3828/tpr.2023.35.

ITF, 2023. ITF Transport Outlook 2023. International Transport Forum. OECD 
Publishing, Paris. https://doi.org/10.1787/b6cc9ad5-en. 

Jolliffe, I.T., 2002. Principal Component Analysis for Special Types of Data, second ed. 
Springer, New York, pp. 338–372.

Justice for Myanmar, 2023. Japan Railway Projects Risk Aiding and Abetting Myanmar 
Junta Atrocities. Justice For Myanmar. Available at: https://www.justiceformyanma 
r.org/stories/japan-railway-projects-risk-aiding-and-abetting-myanmar-junta-atrocit 
ies.

Kaiser, H.F., 1960. The application of electronic computers to factor analysis. Educ. 
Psychol. Meas. 20 (1), 141–151. https://doi.org/10.1177/001316446002000116.

Kimura, S., Purwanto, A., Ueda, K., Hiruma, T., 2021. Assessment of electric vehicle 
penetration in the Lao people’s democratic republic. Economic Research Institute for 
ASEAN and East Asia 26. Available at: https://www.eria.org/uploads/media/Resea 
rch-Project-Report/RPR-2021-26/Assessment-of-Electric-Vehicle-Penetration-in-the- 
Lao-PDR.pdf.

Kingdom of Cambodia, 2023. Comprehensive Master Plan on Cambodia Intermodal 
Transport and Logistics System 2023-2033. Nation Religion King. Royal 
Government. Available at: https://www.asean.or.jp/main-site/wp-content/uploads/ 
2024/05/Master-Plan-on-Logistics-Development_AJC240520-.pdf.

Kongrukgreatiyos, K., 2024. Secondary Cities Vital for Thailand’s Economy as World 
Bank Projects 2.4% Growth for 2024. World Bank. Available at: https://www.worldb 
ank.org/en/news/press-release/2024/07/03/secondary-cities-vital-for-thailand-s-e 
conomy-as-world-bank-projects-2-4-growth-for-2024.

Kyophilavong, P., Soukchalern, P., Volavong, T., Vongsavanthong, V., 2023. ASEAN 
green future project phase 2.1 report pathways to net-zero emissions for Laos. 
Available at: https://files.unsdsn.org/AGF%20Laos%203rd%20Draft%20complete. 
pdf.

Lam, S., 2020. Toward learning from change pathways: reviewing theory of change and 
its discontents. Can. J. Progr. Eval. 35 (2). https://doi.org/10.3138/cjpe.69535.

Lechner, A.M., Tan, C.M., Tritto, A., Horstmann, A., Teo, H.C., Owen, J.R., Campos- 
Arceiz, A., 2021. The Belt and Road Initiative: Environmental Impacts in Southeast 
Asia. ISEAS–Yusof Ishak Institute, Singapore. 

Lewchalermvongs, C., Lewchalermvongs, P., Chuesuphan, C., Weeranukunjit, C., 
Boonkangwan, C., Chaikittiporn, M., Srikirinth, P., Glinpatgij, T., 2024. A game- 
theoretic approach for route planning on traveling by public transportation in the 
PM2.5 pollution: a case study in Bangkok. Transp. Res. Interdiscip. Perspect. 27. 
https://doi.org/10.1016/j.trip.2024.101185 pp.101185–101185. 

Li, Y., Chang, Y., 2019. Road transport electrification and energy security in the 
association of Southeast Asian nations: quantitative analysis and policy implications. 
Energy Policy 129, 805–815. https://doi.org/10.1016/j.enpol.2019.02.048.

Lindstad, E., Ask, T.Ø., Cariou, P., Eskeland, G.S., Rialland, A., 2023. Wise use of 
renewable energy in transport. Transport. Res. Transport Environ. 119, 103713. 
https://doi.org/10.1016/j.trd.2023.103713.

Linh, C.P., 2021. Viet nam’s green growth strategy – a springboard for upcoming climate 
change strategies - changing transport. Changing Transport. Available at: https://ch 
anging-transport.org/viet-nams-green-growth-strategy/.

Liu, B., Guan, Y., Shan, Y., Cui, C., Hubacek, K., 2023. Emission growth and drivers in 
Mainland Southeast Asian countries. J. Environ. Manag. 329 (117034), 117034. 
https://doi.org/10.1016/j.jenvman.2022.117034.

Luu, L.Q., Riva Sanseverino, E., Cellura, M., Nguyen, H.-N., Nguyen, T.M., Nguyen, H.A., 
2022. Comparative life cycle impact assessment of electric and conventional bus in 
Vietnam. Sustain. Energy Technol. Assessments 54, 102873. https://doi.org/ 
10.1016/j.seta.2022.102873.

Mahgoub, H., Dietmar, R., Ismail, N., Fawzy, T., 2008. A text mining technique using 
association rules extraction. Zenodo, CERN European Organization for Nuclear 
Research. https://doi.org/10.5281/zenodo.1058536.

Malik, A., Parks, B., Russell, B., Lin, J., Walsh, K., Solomon, K., Zhang, S., Elston, T.-B., 
Goodman, S., Mary, W., 2021. Banking on the belt and road: insights from a new global 
dataset of 13,427 Chinese development projects. Aid data. Available at: https://static1. 
squarespace.com/static/563a4585e4b00d0211e8dd7e/t/61545d1dfad5231964567 
caa/1632918816116/Banking_on_the_Belt_and_Road__Insights_from_a_new_globa 
l_dataset_of_13427_Chinese_development_projects.pdf.

McLaren, D.P., Tyfield, D.P., Willis, R., Szerszynski, B., Markusson, N.O., 2019. Beyond 
‘Net-Zero’: a case for separate targets for emissions reduction and negative 
emissions. Front. Clim. 1. https://doi.org/10.3389/fclim.2019.00004.

Mejia, A., Gota, S., Eden, M.F., Limaye, A., Soco, N.B., 2024. Bridging the gap: a deep 
dive into NDCs and transport policy landscapes in Low- and middle-income Asian 
economies. Asian Transport Outlook. Available at: https://asiantransportoutlook.co 
m/analytical-outputs/ndc-analysis/.

Miatto, A., Dawson, D., Nguyen, P.D., Kanaoka, K.S., Tanikawa, H., 2021. The 
urbanisation-environment conflict: insights from material stock and productivity of 
transport infrastructure in Hanoi, Vietnam. J. Environ. Manag. 294, 113007. https:// 
doi.org/10.1016/j.jenvman.2021.113007.

Mikou, M., Rozenberg, J., Koks, E., Fox, C., Peralta, Q., Tatiana, 2019. Assessing rural 
accessibility and rural roads investment needs using open source data. Policy 
Research Working Paper 8746.World Bank. Available at: http://hdl.handle.net/10 
986/31309.

Mimno, D., Wallach, H., Talley, E., Leenders, M., McCallum, A., 2011. Optimizing 
semantic coherence in topic models. In: Proceedings of the 2011 Conference on 
Empirical Methods in Natural Language Processing, pp. 262–272.

Nakamura, K., Hayashi, Y., 2013. Strategies and instruments for low-carbon urban 
transport: an international review on trends and effects. Transp. Policy 29, 264–274. 
https://doi.org/10.1016/j.tranpol.2012.07.003.

NCGG, 2013. National policy on green growth. National Council on Green Growth. Royal 
Government of Cambodia. Available at: https://policy.asiapacificenergy.org/node/ 
2807.

Nelson, N.C., Ichikawa, K., Chung, J., Malik, M.M., 2021. Mapping the discursive 
dimensions of the reproducibility crisis: a mixed methods analysis. PLoS One 16 (7), 
e0254090. https://doi.org/10.1371/journal.pone.0254090.

Net Zero Climate, 2024. What is Net Zero? University of Oxford. Available at: https://ne 
tzeroclimate.org/what-is-net-zero-2/.

Newell, P., Mulvaney, D., 2013. The political economy of the ‘Just Transition’. Geogr. J. 
179 (2), 132–140. https://doi.org/10.1111/geoj.12008.

Nguyen, B.N., Turner, S., 2023. Turf wars: the livelihood and mobility frictions of 
motorbike taxi drivers on Hanoi’s streets. Asia Pac. Viewp. 64 (2), 171–187. https:// 
doi.org/10.1111/apv.12373.

Nguyen, X.T., Dapice, D., 2024. Vietnam’s infrastructure constraints. Harvard Kennedy 
School. Available at: https://ash.harvard.edu/wp-content/uploads/2024/02/viet 
nams_infrastructure_constraints.pdf.

Nikkei Asia, 2024. Myanmar’s military regime promotes EVs with a heavy hand. 
Available at: https://asia.nikkei.com/Spotlight/Myanmar-Crisis/Myanmar 
-s-military-regime-promotes-EVs-with-a-heavy-hand.

OECD, 2018. Multi-Dimensional Review of Thailand: Volume 1. Initial Assessment. 
OECD Development Pathways. OECD Publishing, Paris. https://doi.org/10.1787/ 
9789264293311-en. 

Orschulok, K., 2023. Revised NDC action plan: thailand steps up transport efforts - 
changing transport. Changing Transport. Available at: https://changing-transport.or 
g/revised-ndc-action-plan-thailand-steps-up-transport-efforts/.

Palei, T., 2015. Assessing the impact of infrastructure on economic growth and global 
competitiveness. Procedia Econ. Finance 23, 168–175. https://doi.org/10.1016/ 
s2212-5671(15)00322-6.

Qiu, J., Seah, S., Martinus, M., 2024. Examining climate ambition enhancement in 
ASEAN countries’ nationally determined contributions. Environ. Dev. 49, 100945. 
https://doi.org/10.1016/j.envdev.2023.100945.

Salton, G., Buckley, C., 1988. Term-weighing approaches sin automatic text retrieval. Inf. 
Process. Manag. 24 (5), 513–523.

Shu, X., Ye, Y., 2022. Knowledge discovery: methods from data mining and machine 
learning. Soc. Sci. Res. 110, 102817. https://doi.org/10.1016/j. 
ssresearch.2022.102817.

Sopheavatey, S., 2024. Cambodia’s transport and logistics sector toward 2033 GMS STF- 
26. Ministry of Public Works and Transport. Available at: https://greatermekong.or 
g/g/sites/default/files/01._Part%201_Cambodia_20240927_GMS_STF-26_Transport 
%20and%20Logistics%20in%20Cambodia_.pdf.

Subpawanthanakun, K., 2024. Mass transit fails to ease traffic in Thailand’s capital. Earth 
Journalism Network. Available at: https://earthjournalism.net/stories/mass-transit- 
fails-to-ease-traffic-in-thailands-capital?.

Suhardiman, D., DiCarlo, J., Keovilignavong, O., Rigg, J., Nicol, A., 2021. (Re) 
constructing state power and livelihoods through the Laos-China railway project. 
Geoforum 124, 79–88. https://doi.org/10.1016/j.geoforum.2021.06.003.

Teo, H.C., Lechner, A.M., Walton, G.W., Chan, F.K.S., Cheshmehzangi, A., Tan- 
Mullins, M., Chan, H.K., Sternberg, T., Campos-Arceiz, A., 2019. Environmental 

H. Kistamah and M. Matsuo                                                                                                                                                                                                                 Transport Policy 174 (2025) 103845 

14 

https://doi.org/10.1016/j.resourpol.2023.104203
https://doi.org/10.1016/j.resourpol.2023.104203
https://www.frontiermyanmar.net/en/revolutionary-road-the-fight-for-myanmars-southern-highway/?
https://www.frontiermyanmar.net/en/revolutionary-road-the-fight-for-myanmars-southern-highway/?
https://doi.org/10.1111/puar.13528
https://doi.org/10.1111/puar.13528
https://doi.org/10.1016/j.jclepro.2024.140778
https://en.nhandan.vn/expanding-public-transportation-spaces-post143067.html
https://doi.org/10.1016/j.jinteco.2021.103539
https://www.unescap.org/sites/default/files/Myanmar%20-%20Logistics.pdf
https://www.unescap.org/sites/default/files/Myanmar%20-%20Logistics.pdf
https://doi.org/10.3390/su13105577
https://iea.blob.core.windows.net/assets/e5d9b7ff-559b-4dc3-8faa-42381f80ce2e/SoutheastAsiaEnergyOutlook2022.pdf
https://iea.blob.core.windows.net/assets/e5d9b7ff-559b-4dc3-8faa-42381f80ce2e/SoutheastAsiaEnergyOutlook2022.pdf
https://www.iea.org/reports/decarbonisation-pathways-for-southeast-asia
https://www.iea.org/reports/decarbonisation-pathways-for-southeast-asia
https://www.iea.org/energy-system/transport
https://www.iea.org/energy-system/transport
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/%40asia/%40ro-bangkok/documents/publication/wcms_845700.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/%40asia/%40ro-bangkok/documents/publication/wcms_845700.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/%40asia/%40ro-bangkok/documents/publication/wcms_845700.pdf
https://doi.org/10.3828/tpr.2023.35
https://doi.org/10.1787/b6cc9ad5-en
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref64
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref64
https://www.justiceformyanmar.org/stories/japan-railway-projects-risk-aiding-and-abetting-myanmar-junta-atrocities
https://www.justiceformyanmar.org/stories/japan-railway-projects-risk-aiding-and-abetting-myanmar-junta-atrocities
https://www.justiceformyanmar.org/stories/japan-railway-projects-risk-aiding-and-abetting-myanmar-junta-atrocities
https://doi.org/10.1177/001316446002000116
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2021-26/Assessment-of-Electric-Vehicle-Penetration-in-the-Lao-PDR.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2021-26/Assessment-of-Electric-Vehicle-Penetration-in-the-Lao-PDR.pdf
https://www.eria.org/uploads/media/Research-Project-Report/RPR-2021-26/Assessment-of-Electric-Vehicle-Penetration-in-the-Lao-PDR.pdf
https://www.asean.or.jp/main-site/wp-content/uploads/2024/05/Master-Plan-on-Logistics-Development_AJC240520-.pdf
https://www.asean.or.jp/main-site/wp-content/uploads/2024/05/Master-Plan-on-Logistics-Development_AJC240520-.pdf
https://www.worldbank.org/en/news/press-release/2024/07/03/secondary-cities-vital-for-thailand-s-economy-as-world-bank-projects-2-4-growth-for-2024
https://www.worldbank.org/en/news/press-release/2024/07/03/secondary-cities-vital-for-thailand-s-economy-as-world-bank-projects-2-4-growth-for-2024
https://www.worldbank.org/en/news/press-release/2024/07/03/secondary-cities-vital-for-thailand-s-economy-as-world-bank-projects-2-4-growth-for-2024
https://files.unsdsn.org/AGF%20Laos%203rd%20Draft%20complete.pdf
https://files.unsdsn.org/AGF%20Laos%203rd%20Draft%20complete.pdf
https://doi.org/10.3138/cjpe.69535
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref72
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref72
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref72
https://doi.org/10.1016/j.trip.2024.101185
https://doi.org/10.1016/j.enpol.2019.02.048
https://doi.org/10.1016/j.trd.2023.103713
https://changing-transport.org/viet-nams-green-growth-strategy/
https://changing-transport.org/viet-nams-green-growth-strategy/
https://doi.org/10.1016/j.jenvman.2022.117034
https://doi.org/10.1016/j.seta.2022.102873
https://doi.org/10.1016/j.seta.2022.102873
https://doi.org/10.5281/zenodo.1058536
https://static1.squarespace.com/static/563a4585e4b00d0211e8dd7e/t/61545d1dfad5231964567caa/1632918816116/Banking_on_the_Belt_and_Road__Insights_from_a_new_global_dataset_of_13427_Chinese_development_projects.pdf
https://static1.squarespace.com/static/563a4585e4b00d0211e8dd7e/t/61545d1dfad5231964567caa/1632918816116/Banking_on_the_Belt_and_Road__Insights_from_a_new_global_dataset_of_13427_Chinese_development_projects.pdf
https://static1.squarespace.com/static/563a4585e4b00d0211e8dd7e/t/61545d1dfad5231964567caa/1632918816116/Banking_on_the_Belt_and_Road__Insights_from_a_new_global_dataset_of_13427_Chinese_development_projects.pdf
https://static1.squarespace.com/static/563a4585e4b00d0211e8dd7e/t/61545d1dfad5231964567caa/1632918816116/Banking_on_the_Belt_and_Road__Insights_from_a_new_global_dataset_of_13427_Chinese_development_projects.pdf
https://doi.org/10.3389/fclim.2019.00004
https://asiantransportoutlook.com/analytical-outputs/ndc-analysis/
https://asiantransportoutlook.com/analytical-outputs/ndc-analysis/
https://doi.org/10.1016/j.jenvman.2021.113007
https://doi.org/10.1016/j.jenvman.2021.113007
http://hdl.handle.net/10986/31309
http://hdl.handle.net/10986/31309
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref86
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref86
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref86
https://doi.org/10.1016/j.tranpol.2012.07.003
https://policy.asiapacificenergy.org/node/2807
https://policy.asiapacificenergy.org/node/2807
https://doi.org/10.1371/journal.pone.0254090
https://netzeroclimate.org/what-is-net-zero-2/
https://netzeroclimate.org/what-is-net-zero-2/
https://doi.org/10.1111/geoj.12008
https://doi.org/10.1111/apv.12373
https://doi.org/10.1111/apv.12373
https://ash.harvard.edu/wp-content/uploads/2024/02/vietnams_infrastructure_constraints.pdf
https://ash.harvard.edu/wp-content/uploads/2024/02/vietnams_infrastructure_constraints.pdf
https://asia.nikkei.com/Spotlight/Myanmar-Crisis/Myanmar-s-military-regime-promotes-EVs-with-a-heavy-hand
https://asia.nikkei.com/Spotlight/Myanmar-Crisis/Myanmar-s-military-regime-promotes-EVs-with-a-heavy-hand
https://doi.org/10.1787/9789264293311-en
https://doi.org/10.1787/9789264293311-en
https://changing-transport.org/revised-ndc-action-plan-thailand-steps-up-transport-efforts/
https://changing-transport.org/revised-ndc-action-plan-thailand-steps-up-transport-efforts/
https://doi.org/10.1016/s2212-5671(15)00322-6
https://doi.org/10.1016/s2212-5671(15)00322-6
https://doi.org/10.1016/j.envdev.2023.100945
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref99
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref99
https://doi.org/10.1016/j.ssresearch.2022.102817
https://doi.org/10.1016/j.ssresearch.2022.102817
https://greatermekong.org/g/sites/default/files/01._Part%201_Cambodia_20240927_GMS_STF-26_Transport%20and%20Logistics%20in%20Cambodia_.pdf
https://greatermekong.org/g/sites/default/files/01._Part%201_Cambodia_20240927_GMS_STF-26_Transport%20and%20Logistics%20in%20Cambodia_.pdf
https://greatermekong.org/g/sites/default/files/01._Part%201_Cambodia_20240927_GMS_STF-26_Transport%20and%20Logistics%20in%20Cambodia_.pdf
https://earthjournalism.net/stories/mass-transit-fails-to-ease-traffic-in-thailands-capital?
https://earthjournalism.net/stories/mass-transit-fails-to-ease-traffic-in-thailands-capital?
https://doi.org/10.1016/j.geoforum.2021.06.003


impacts of infrastructure development under the belt and road initiative. 
Environments 6 (6), 72. https://doi.org/10.3390/environments6060072.

Thanh, H.N., 2022. Viet Nam accelerates plans to phase out fossil fuel vehicles by 2050. 
Changing Transport. Available at: https://changing-transport.org/green-transport 
-action-plan/.

Ternes, V., Marsden, G., Harrison, G., 2024. A just transition or just a transition? The 
understanding and relevance of fairness in planning for a decarbonised transport 
system. Energy Res. Social Sci. 113. https://doi.org/10.1016/j.erss.2024.103549 
pp.103549–103549. 

The Republic of the Union of Myanmar, 2019. Myanmar climate change policy, 2019. 
Available at: https://policy.asiapacificenergy.org/sites/default/files/Myanmar% 
20Climate%20Change%20Policy%20%28EN%26MY%29%20.pdf.

Traivivatana, S., Wangjiraniran, W., Junlakarn, S., Wansophark, N., 2017. Impact of 
transportation restructuring on Thailand energy outlook. Energy Proc. 138, 
393–398. https://doi.org/10.1016/j.egypro.2017.10.178.

Truong, N., Trencher, G., Yarime, Masaru, Barrett, B., Matsubae, Kazuyo, 2024. Barriers 
to the adoption of electric cars and electric motorcycles in Vietnam. Transport. Res. 
Transport Environ. 131. https://doi.org/10.1016/j.trd.2024.104204 
pp.104204–104204. 

Tsoi, K.H., Loo, B.P.Y., Banister, D., 2021. ‘Mind the (Policy-Implementation) gap’: 
transport decarbonisation policies and performances of leading global economies 
(1990–2018). Glob. Environ. Change 68, 102250. https://doi.org/10.1016/j. 
gloenvcha.2021.102250.

UNEP, 2021. Emissions Gap Report 2021. United Nations Environment Programme 
Copenhagen Climate Centre (UNEP – CCC). Available at: https://www.unep.org/re 
sources/emissions-gap-report-2021.

UNEP, 2023. Emissions gap report 2023: broken record – temperatures hit new highs, yet 
world fails to cut emissions (again). United Nations Environment Programme. 
Available at: https://www.unep.org/resources/emissions-gap-report-2023.

UNESCAP, 2021. Sustainable urban transport in the Asia-Pacific region for the 2030 
agenda recommendations towards safe, green, smart and inclusive urban transport. 
United Nations Economic and Social Commision for Asia and the Pacific. Available 
at: https://www.unescap.org/sites/default/d8files/event-documents/26June 
_SustainUrban_Final_0.pdf.

UNICEF, 2019. Water Supply, Sanitation and Hygiene Sectoral and ORR (Thematic) 
Report.

UNTC, 2009. United Nations Framework Convention on Climate Change. United Nations 
Treaty Collections. Available at: https://treaties.un.org/Pages/ViewDetailsIII.aspx? 
src=IND&mtdsg_no=XXVII-7&chapter=27&Temp=mtdsg3&clang=_en.

UNTC, 2015. United nations treaty collection. Paris agreement. United nations treaty 
collection. Available at: https://treaties.un.org/pages/ViewDetails.aspx? 
src=TREATY&mtdsg_no=XXVII-7-d&chapter=27&clang=_en.

UN Data, 2024a. CO2 emissions estimates. Available at: https://data.un.org/_Docs/SYB/ 
PDFs/SYB66_310_202310_Carbon%20Dioxide%20Emission%20Estimates.pdf.

UN Data, 2024b. Net disbursements of official development assistance to recipients. 
Available at: https://data.un.org/_Docs/SYB/PDFs/SYB67_226_202411_Net%20 
Disbursements%20from%20Official%20ODA%20to%20Recipients.pdf.

Wattana, B., Wattana, S., 2022. Implications of electric vehicle promotion policy on the 
road transport and electricity sectors for Thailand. Energy Strategy Rev. 42, 100901. 
https://doi.org/10.1016/j.esr.2022.100901.

Weiss, C.H., 1995. Nothing as practical as good theory: exploring theory-based 
evaluation for comprehensive community initiatives for children and families. New 

approaches to evaluating community initiatives: Concepts, methods, and contexts 1, 
65–92.

Whitehead, J., 2024. Insights into Cambodia’s $36 billion facelift. Khmer Times. Insight 
into Cambodia. Available at: https://www.khmertimeskh.com/501507030/insights- 
into-cambodias-36-billion-facelift/.

Wimbadi, R.W., Djalante, R., 2020. From decarbonization to low carbon development 
and transition: a systematic literature review of the conceptualization of moving 
toward net-zero carbon dioxide emission (1995–2019). J. Clean. Prod. 256, 120307. 
https://doi.org/10.1016/j.jclepro.2020.120307.

Winyuchakrit, P., Sukamongkol, Y., Limmeechokchai, B., 2017. Do electric vehicles 
really reduce GHG emissions in Thailand? Energy Proc. 138, 348–353. https://doi. 
org/10.1016/j.egypro.2017.10.137.

World Bank, 2020. From Landlocked to Land-Linked: Unlocking the Potential of Lao- 
China Rail Connectivity. World Bank. Available at: https://documents1.worldbank. 
org/curated/en/648271591174002567/pdf/Main-Report.pdf.

World Bank, 2022. Key Highlights: Country Climate and Development Report for 
Vietnam. World Bank. Available at: https://www.worldbank.org/en/country/viet 
nam/brief/key-highlights-country-climate-and-development-report-for-vietnam.

World Bank, 2023. Population in Cambodia. The World Bank Databank. Available at: htt 
ps://databank.worldbank.org/embed/Population-in-Cambodia/id/9a823e49.

World Bank, 2024. Cambodia’s Regional Connectivity: Unlocking the Full Potential of 
Transport Corridors. The World Bank. Available at: https://documents1.worldbank. 
org/curated/en/099111924101028412/pdf/P179285155ca450a718462130e86 
b67cff9.pdf?.

World Bank, 2024a. The World Bank in Myanmar. The World Bank. Available at: http 
s://www.worldbank.org/en/country/myanmar/overview.

World Bank, 2024b. World Development Indicators. The World Bank. Available at: 
https://databank.worldbank.org/source/world-development-indicators.

World Bank, 2024c. World bank open data – GDP per capita (current US$). World Bank 
Open Data. Available at: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD? 
locations=VN-KH-TH-LA-MM&name_desc=false.

Xiao, C., Wang, Y., Yan, M., Jeffrey, Chiwuikem Chiaka, 2024. Impact of cross-border 
transportation corridors on changes of land use and landscape pattern: a case study 
of the China-Laos railway. Landsc. Urban Plann. 241. https://doi.org/10.1016/j. 
landurbplan.2023.104924 pp.104924–104924. 

Yu, K., 2021. 2021/39 ‘The Belt and Road Initiative in Southeast Asia After COVID-19: 
China’s Energy and Infrastructure Investments in Myanmar. ISEAS Yusof Ishak 
Institute. Available at: https://www.iseas.edu.sg/articles-commentaries/iseas-pers 
pective/2021-39-the-belt-and-road-initiative-in-southeast-asia-after-covid-19- 
chinas-energy-and-infrastructure-investments-in-myanmar-by-kaho-yu/.

Yuan, C., Tanaka, S., Misumi, Y., Chan, S., Kim, J., Zatakia, S., 2024. EV makers to bet 
$20 billion on south and southeast Asia. S&P Global. Available at: https://www.spgl 
obal.com/ratings/en/research/articles/241029-ev-makers-to-bet-20-billi 
on-on-south-and-southeast-asia-13290200.

Zeng, Z., Gower, D.B., Wood, E.F., 2018. Accelerating forest loss in Southeast Asian 
Massif in the 21st century: a case study in Nan province, Thailand. Glob. Change 
Biol. 24 (10), 4682–4695. https://doi.org/10.1111/gcb.14366.

Zhang, J., Hu, R., Cheng, X., Christos, V., Philbin, S.P., Zhao, R., Zhao, X., 2023. 
Assessing the landscape ecological risk of road construction: the case of the phnom 
Penh-Sihanoukville expressway in Cambodia. Ecol. Indic. 154. https://doi.org/ 
10.1016/j.ecolind.2023.110582 pp.110582–110582. 

H. Kistamah and M. Matsuo                                                                                                                                                                                                                 Transport Policy 174 (2025) 103845 

15 

https://doi.org/10.3390/environments6060072
https://changing-transport.org/green-transport-action-plan/
https://changing-transport.org/green-transport-action-plan/
https://doi.org/10.1016/j.erss.2024.103549
https://policy.asiapacificenergy.org/sites/default/files/Myanmar%20Climate%20Change%20Policy%20%28EN%26MY%29%20.pdf
https://policy.asiapacificenergy.org/sites/default/files/Myanmar%20Climate%20Change%20Policy%20%28EN%26MY%29%20.pdf
https://doi.org/10.1016/j.egypro.2017.10.178
https://doi.org/10.1016/j.trd.2024.104204
https://doi.org/10.1016/j.gloenvcha.2021.102250
https://doi.org/10.1016/j.gloenvcha.2021.102250
https://www.unep.org/resources/emissions-gap-report-2021
https://www.unep.org/resources/emissions-gap-report-2021
https://www.unep.org/resources/emissions-gap-report-2023
https://www.unescap.org/sites/default/d8files/event-documents/26June_SustainUrban_Final_0.pdf
https://www.unescap.org/sites/default/d8files/event-documents/26June_SustainUrban_Final_0.pdf
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref114
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref114
https://treaties.un.org/Pages/ViewDetailsIII.aspx?src=IND&amp;mtdsg_no=XXVII-7&amp;chapter=27&amp;Temp=mtdsg3&amp;clang=_en
https://treaties.un.org/Pages/ViewDetailsIII.aspx?src=IND&amp;mtdsg_no=XXVII-7&amp;chapter=27&amp;Temp=mtdsg3&amp;clang=_en
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&amp;mtdsg_no=XXVII-7-d&amp;chapter=27&amp;clang=_en
https://treaties.un.org/pages/ViewDetails.aspx?src=TREATY&amp;mtdsg_no=XXVII-7-d&amp;chapter=27&amp;clang=_en
https://data.un.org/_Docs/SYB/PDFs/SYB66_310_202310_Carbon%20Dioxide%20Emission%20Estimates.pdf
https://data.un.org/_Docs/SYB/PDFs/SYB66_310_202310_Carbon%20Dioxide%20Emission%20Estimates.pdf
https://data.un.org/_Docs/SYB/PDFs/SYB67_226_202411_Net%20Disbursements%20from%20Official%20ODA%20to%20Recipients.pdf
https://data.un.org/_Docs/SYB/PDFs/SYB67_226_202411_Net%20Disbursements%20from%20Official%20ODA%20to%20Recipients.pdf
https://doi.org/10.1016/j.esr.2022.100901
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref121
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref121
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref121
http://refhub.elsevier.com/S0967-070X(25)00388-9/sref121
https://www.khmertimeskh.com/501507030/insights-into-cambodias-36-billion-facelift/
https://www.khmertimeskh.com/501507030/insights-into-cambodias-36-billion-facelift/
https://doi.org/10.1016/j.jclepro.2020.120307
https://doi.org/10.1016/j.egypro.2017.10.137
https://doi.org/10.1016/j.egypro.2017.10.137
https://documents1.worldbank.org/curated/en/648271591174002567/pdf/Main-Report.pdf
https://documents1.worldbank.org/curated/en/648271591174002567/pdf/Main-Report.pdf
https://www.worldbank.org/en/country/vietnam/brief/key-highlights-country-climate-and-development-report-for-vietnam
https://www.worldbank.org/en/country/vietnam/brief/key-highlights-country-climate-and-development-report-for-vietnam
https://databank.worldbank.org/embed/Population-in-Cambodia/id/9a823e49
https://databank.worldbank.org/embed/Population-in-Cambodia/id/9a823e49
https://documents1.worldbank.org/curated/en/099111924101028412/pdf/P179285155ca450a718462130e86b67cff9.pdf?
https://documents1.worldbank.org/curated/en/099111924101028412/pdf/P179285155ca450a718462130e86b67cff9.pdf?
https://documents1.worldbank.org/curated/en/099111924101028412/pdf/P179285155ca450a718462130e86b67cff9.pdf?
https://www.worldbank.org/en/country/myanmar/overview
https://www.worldbank.org/en/country/myanmar/overview
https://databank.worldbank.org/source/world-development-indicators
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=VN-KH-TH-LA-MM&amp;name_desc=false
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=VN-KH-TH-LA-MM&amp;name_desc=false
https://doi.org/10.1016/j.landurbplan.2023.104924
https://doi.org/10.1016/j.landurbplan.2023.104924
https://www.iseas.edu.sg/articles-commentaries/iseas-perspective/2021-39-the-belt-and-road-initiative-in-southeast-asia-after-covid-19-chinas-energy-and-infrastructure-investments-in-myanmar-by-kaho-yu/
https://www.iseas.edu.sg/articles-commentaries/iseas-perspective/2021-39-the-belt-and-road-initiative-in-southeast-asia-after-covid-19-chinas-energy-and-infrastructure-investments-in-myanmar-by-kaho-yu/
https://www.iseas.edu.sg/articles-commentaries/iseas-perspective/2021-39-the-belt-and-road-initiative-in-southeast-asia-after-covid-19-chinas-energy-and-infrastructure-investments-in-myanmar-by-kaho-yu/
https://www.spglobal.com/ratings/en/research/articles/241029-ev-makers-to-bet-20-billion-on-south-and-southeast-asia-13290200
https://www.spglobal.com/ratings/en/research/articles/241029-ev-makers-to-bet-20-billion-on-south-and-southeast-asia-13290200
https://www.spglobal.com/ratings/en/research/articles/241029-ev-makers-to-bet-20-billion-on-south-and-southeast-asia-13290200
https://doi.org/10.1111/gcb.14366
https://doi.org/10.1016/j.ecolind.2023.110582
https://doi.org/10.1016/j.ecolind.2023.110582

	The Mekong countries’ land transport decarbonization and net-zero strategies: A comparative pilot study with the theory of  ...
	1 Introduction
	2 Literature review
	2.1 Country analysis: sectoral land transportation literature review
	2.1.1 Cambodia
	2.1.2 Laos
	2.1.3 Myanmar
	2.1.4 Thailand
	2.1.5 Vietnam


	3 Research design
	3.1 Research methodology
	3.2 Data
	3.3 Theory of change model
	3.4 Text mining
	3.5 Practicality and relevance of mixed-methodological innovation approach

	4 Findings
	4.1 Theory of change findings
	4.2 Text mining results: country-level
	4.2.1 Cambodia
	4.2.2 Laos
	4.2.3 Myanmar
	4.2.4 Thailand
	4.2.5 Vietnam

	4.3 Text mining results: regional comparative analysis

	5 Discussion
	5.1 Comparative Mekong policy content and critical analysis based on the theory of change model
	5.2 Socio-economic and financial factors
	5.3 Environmental impact

	6 Conclusions and policy implications
	CRediT authorship contribution statement
	Appendix A Supplementary data
	Data availability
	References


