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Executive Summary

Why now is the moment to act

Failure to act now on climate change will result in signif- Net-zero pledges by governments and companies that

icant environmental and economic damage while also promise to achieve a balance between emissions and
increasing the potential for social dislocation and conflict. removals provide positive momentum. 94% of Asia’s
Climate change acts as a multiplier on the already increasingtransport sector emissions are covered by economy-wide or
pressure from population growth, increasing resource demandansport-sector net-zero targets. Numerous companies are

environmental degradation, urbanisation and economic setting science-based or net-zero targets, including many
inequality. It can therefore drive political instability that businesses in the transport sector. All of these pledges will
culminates in unrest or conflict — making an already complex have substantial impact on the future of transport in Asia.
challenge even more daunting (Rittinger et al., 2015). These pledges also reflect changing public perceptions, with

The transport sector is a backbone of the economy, but is higghpwing awareness for the dangers of climate change. In the
vulnerable. Climate change is anticipated have growing and financial sector, as well, there is a move toward ending fossil
serious impacts on transport infrastructure and services. Whiltuel financing, enhanced disclosure, issuance of green bonds
transport planners and operators are used to anticipating the and carbon trading.

consequences of adverse weather, the frequency and severity

of extreme weather events have been rapidly increasing

(SUTP, 2021).

Imagining the future —
In the absence of robust action in the transport sector,

the goals of the Paris Agreement will slip out of reach. Where we want to gO

Transport was responsible for 25% of direct CO emissions from

fuel combustion in 2018 (ITF, 2021b), underscoring the imporin our vision for 2050, the mobility needs of all citizens

tance of abatement action in this sector. Asia was responsibleare met with zero-carbon options that are integrated in

for 27% of global transport sector CO emissions in that year;a seamless, e icient and convenient manner.

between 1990 and 2018 Asian transport emissions jumped

243% (ADB, 2021). Without further action, transport CO To achieve this vision and avert the worse impacts of climate

emissions in Asia are expected to increase another 48% change, urgent action is needed. And while change is never

between 2015 and 2050, with the bulk of growth coming fromeasy, the benefits of action will far outweigh the costs. In our

the freight sector and passenger transport outside of urban vision for 2050, the transport sector is highly e icient and has

areas (ITF, 2021b). fully decarbonised. It also ensures better access to mobility for
everyone. Various modes of transport are available on demand

The free movement of people and goods — unhindered by  and seamlessly integrated with flexible payment systems.

climate impacts — is crucial for economic prosperity and a

properly functioning modern society. It is therefore essen-  Freight will largely be transported by rail and water, and last-

tial to build resilientsystems that will continue to function mile delivery will be provided by electric trucks, vans and bikes.

under increasing climate change pressures, especially given Logistics companies will streamline their delivery operations

stalled progress in mitigation. Yet even with immediate actionwith ICT technologies and joint distribution centres.

to slash emissions, significant temperature increases are nearly

unavoidable, thus requiring transport systems to adapt to

future conditions. Making climate change an integral factor in

transport planning, infrastructure design and operations at all

decision-making levels will be crucial for a resilient transport

sector of the future.

! Resilience is the ability of a system to absorb, withstand, and recover from an adverse event. In the environmental context,
resilience encompasses the policy, infrastructure, services, transportation, and planning activities that position
municipalities to withstand natural disasters and other impacts of climate change (EESI).



Figure ES1:
Our vision for a sustainable, resilient, low-carbon transport sector
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Executive Summary

Where we are today

Across Asia, there are many points of divergence in the In most countries, national transport strategies are not
transport sector. While personal vehicle ownership is still yet aligned with broader domestic climate ambition.

low in the region, it boasts the fastest growth rates globally. Only around half of the 34 countries considered in our analysis
Yet there are also lagli erences between countries. have a formal, sector-wide transport policy and while many of

Countries with higher GDPs have motorisation levels compa-these include some mention of climate-change mitigation, only

rable to the EU and have experienced lower growth rates ovefour discuss climate change adaptation (ADB, n.d.).

the last few years. The contribution of the transport sector to

GDP and the importance of the automotive and petroleum  Despite varying improvements to road safety, the health

industries varies between Asian countries (ADB, 2021; BP, 20&{acts from air pollution and lack of physical movement

Although some Asian countries are significant oil producers, are on the rise. Increasing motorisation and urbanisation

most are net importers, with consumption outstripping pro-  work together to create a number of social challenges, includ-

duction (BP, 2020). In this way, the phasing-out of fossil fuelsing the health e ects of air pollution; fatalities and temporary/

in transport will not only reduce GHG emissions, but reduce permanent injury from vehicle accidents; and the health and

import dependencies. economic e ects of tra ic congestion and sedentary lifestyles
(ADB, 2021).

Emission levels in the sector vary significantly at the

country level. Due to their large populations, China and The COVID-19 pandemic has strongly impacted 2020

India account for 58% of transport emissions in the region.  global and regional GHG emissions from the sector, but

Per capita emissions from the transport sector vary significantlyithout additional action, transport emissions growth is

from 0.02 t CO /capita in Laos to 3.5t CO /capita in Brunei  expected to resume. Freight activity fell initially, but demand

Darussalam, in part due to divergent income levels surged as the pandemic subsided, with developing countries

(ADB 2021, UNDESA 2019, World Bank 2021b). (excluding China) being hit the hardest. In 2020, urban public
transport faced strong negative impacts due to lockdown

International climate commitments (NDCs) are lacking measures and fears over infection. The perception of risk in

ambition and need specific transport targets. As of January public transport continues, although studies showed early on
10, 2022, twenty-five Asian countries had submitted updated that infection risk in public transport is relatively low com-
NDCs or second NDCs. Only four of these NDCs contain a pared to other public places. Improving public communication
quantitative GHG target for the transport sector; five more  surrounding hygiene is key in the post-COVID-19 era.
contain other types of targets — for example, related to electriddowever, active mobility has also gained momentum during
and/or hydrogen vehicles or biofuels (TraCS and SLOCAT, 20&&¥) pandemic, which can be leveraged.

Long-term Strategies (LTS) submitted to the UNFCCC are  The ongoing COVID-19 recovery packages can move things

still lacking for most countries, but show a good mixture in the right direction. The ongoing pandemic recovery
of measures across the Avoid—Shi—Improve framework. packages represent unprecedented levels of public investment
So far, eight countries in Asia have submitted long-term that can be channelled towards decarbonising transport. At the

strategies to the UNFCCC, of the 49 LTS submitted thus far. global level, so far only 1.5% of recovery spending devoted to

Japan and Singapore, for example, have comprehensive avoitlansport is allocated to improving active transport while 13%

shi and improve strategies, with clear related targets. is dedicated to the stabilisation of public transport systems.
This is a lost opportunity.

Bangladesh, Georgia, Japan and Sri Lanka.

Brunei Darussalam, Cambodia, Laos, Nepal and Pakistan.

Cambodia, China, Indonesia, Japan, Nepal, the Republic of Korea, Singapore and Thailand.
By January 10, 2022.
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What is needed to get to zero-carbon transport

Ensuring a just transition is essential. In addition to the The tools and technologies for transitioning to a zero-

intended positive e ects of a policy measure, there may be a carbon transport system are largely known, but only a

range of risks for various stakeholders. Understanding these balanced avoid—shi —improve approach will deliver.

e ects is crucial to finding tailored solutions that mitigate neg- Many Asian countries today have high shares of public transport,
ative developments and create a more equitable and sustain-walking and cycling, mostly because of the large number of
able system (Conway et al., 2017). Stakeholder dialogue, sogmdople who cannot a ord private motor vehicles. The goal here
protection measures and funds for a ected communities are must be to maintain such high shares, but make it a choice
needed, supported by transition funds that help communities rather than a necessity. This must be complemented with
move beyond fossil fuel industries. The transition also createssolutions that reduce the need for transport activity by avoiding
opportunities for job creation and economic growth (ILO, 2013)ips and reducing trip length; remaining vehicles must also
Governments can ensure that policy frameworks enable and become more e icient and capable of running on low-carbon
support such opportunities. Investment in public and active or zero-energy sources (Agora Verkehrswende et al., 2018;
transport, for example, can create more jobs than investing inSLoCaT, 2018).

road infrastructure (WRI, 2021).

Figure ES2:
Policy and action framework for decarbonising transport

Vision Active engagement with all stakeholder groups
Experts, industry, business, unions, civil society (incl. gender, disabilities, health, safety)
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Develop a vision
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12



Executive Summary

Actions need to be embedded in a consistent framework.

While some policies require careful analysis and

Implementing actions without a long-term vision and strategy preparation, there are several no-regret instruments that

risks higher costs later and stranded assets. Strategies need tan be implemented immediately. The task ahead may seem
be translated into concrete policies, while governance mech- daunting, and setting up the necessary framework, as illustrated
anisms, actions and regulations need to build on a strategic in figure ES2, will take some time. However, immediate action is
needed, and is possible without compromising future decisions
on where to go. Figure ES3 highlights some of the options.

foundation.

A broad set of instruments is available to support the
transformation to a zero-carbon transport system. The
appropriate implementation instruments for local contexts

need to be based on a thorough analysis of existing policies.

In some cases, existing instruments may need to be adapted or
removed if zero-carbon policy instruments are to work.

Figure ES3:

No-regret instruments for immediate action

Removing fossil fuel
subsidies

Irrespective of future
technology choices, fossil
fuel subsidies distort the
market towards high-pol-
luting solutions. Removal
will make all low-carbon
solutions more competi-
tive, but will a ect people
and businesses and needs
to be carefully supported
by just-transition measures
to mitigate negative e ects.

Fostering integrated
planning

Integrating planning of
mobility with land-use and
economic development
provides multiple benefits
in avoided congestion, im-
proved access, and reduced
air pollution. E ects are not
immediate, but e orts will
need to start now to enable
the sustainability of future
systems.

Public transport will form
the backbone of zero-car-
bon mobility, so fast expan-
sion and improvement of
services is key to success
and can in the first step
largely build on improving
existing systems.

Increase vehicle

e iciency & reduce
vehicle mass

In the transition to a ze-
ro-carbon transport system
all vehicles need to be as
e icient as possible to
ensure enough renewable
energy can be produced
to power them. It also
provides quick reductions
and comes at low financial
cost to public budgets.

Support mechanisms
for electric vehicles &

charging infrastructure

Other technologies may
be selected for specific
transport segments, but
electric vehicles will form
the majority of the future
2-/3-wheeler, car and bus
fleets. Getting ready now
will enable a smooth and
just transition.
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What is holding back action?

‘Blind spots’ are issues currently receiving inadequate attention
given their potential contribution to decarbonisation. These

blind spots require explicit consideration in future policy action.
Key blind spots are identified in figure ES4. Tackling these issues
will be important when designing an enabling environment for
sustainable, decarbonised transport.

Figure ES4:
Overview of key blind spots

Sector-based Barrier-based Policy-based

Lack of integrated planning
Freight is the neglected child leads to patchwork systems that
of transport decarbonisation waste the pagntial of e icient
transformation

Inconsistent economic and price
signals distort the market and
increase uncertainty for investment

Focus on new infrastructure The focus on technical
overlooks lower-cost options solutions prevents focussing
of optimising existing systems on diverse mobility options

Counterproductive

and harmful activities continue

Enabling the transformation

Solutions must be attuned to the country in question, Our analysis has identifiesiix foundational principles for
including its level of urbanisation and the density and size of itensitioning to a decarbonised transport system in Asia with
cities. Therefore, each country needs to elaborate its own setsu icient speed to avert catastrophic warming. Taking these
of policy actions. Asian countries vary enormously — culturallygonsiderations into account will help decision-makers to create
economically, geographically and politically. Accordingly, whethe appropriate enabling environment for their national con-
developing problem-oriented strategies to decarbonise the text.
transport sector, one must consider local contexts, including ex-
isting transport infrastructure and services, prevailing transpoiCreating the suitable policy framework to drive the transfor-
modes, and domestic climate ambition. mation towards the envisioned zero-carbon transport system

in Asia is paramount. Building on our foundational principles,
The recommendations summarised in figure ES5 seek to higlsix enablers for change can create a fertile environment and
light the country-specific features that may be relevant to the strong momentum for transformative policies and strategies.
implementation of certain key actions. For example, countries
with lower per capita income may be better served by focus- Tackling the identified key blind spots will be important
ing on ICT systems and vehicle maintenance instead of new when designing an enabling environment for sustainable,
infrastructure. Nevertheless, these recommendations are of adecarbonised transport. We outline some strategies that can be
generic nature, so they are generally relevant for the decarbonsed by decision-makers to ensure these issues are adequately
sation of the transport sector. We hope they inspire countries ¢onsidered in national policy contexts.
reflect on their specific challenges and ‘blind spots..
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Executive Summary

Figure ES5:

Decarbonising transport in Asia: Pillars for action

Enablers for change

Developing an integrated national
transport vision and strategy for
decarbonisation is key

Adopting a systemic approach will
enhance design and implementatio

Transforming the financing
of transport will enable sustainable
systems

Developing and communicating
local evidence will motivate and
strengthen decision-making

Taking people along is a prerequisi
to transforming transport

Collaboration within the Asia regio
provides opportunities for enhanced
action

Addressing blind spots

Transforming transport will not be
possible without tackling freight

Integrated planning will be essenti
for tapping the full potential of the
transformation and managing its

complexity

Infrastructure improvements and
low-cost solutions can increase
ovenll e ectiveness

Consistent policy and price signalg

are necessary for achieving
development and climate goals

Transport systems need to build
on diverse mobility options

Discontinue counterproductive
and harmful activities
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1. Structure and scope of this report

The main objective of this report is to spotlight both the and develops a broad vision for the transport sector in Asia
opportunities and challenges associated with achieving zero (section 3), including recommendations for action (section 8).
emissionsin transport by 2050 in Asia. It formulates clear and
practical recommendations for how to address issues that  To provide additional context, section 4 describes the current
have received insu icient attention in the Asian context to datestatus of the transport system and important mediating factors
These ‘blind spots’ must become the subject of discussion anacross Asia. Section 5 outlines trends that are likely to influence
action if zero carbon transport is to be reached by 2050. the development of future mobility systems. Section 6 provides
an overview of the solutions available for decarbonising trans-
We have not developed our own decarbonisation scenarios oport. Section 7 takes a look at elements holding back action,
pathways for Asian countries or the region as a whole, nor haaad briefly introduces the methodology used to generate our
we developed county-specific recommendations. Our analysisecommendations.
builds on existing global and regional scenarios and literature,

Figure 1
Structure of the report

Technology and behavioural solutions
Section 6.2

What is holding
back action?
Section 7 —

7' UoNIaS
sabessaw |aA3]-ybiH

Decarbonisation:
supportive trends

GHG emissions

Section 5.2
Decarbonisation:
trends making it harder
Section 5.1
Where are Where do we
we today? want to be?
Section 4 Section 3

In this report, carbon or zero carbon refers to all greenhouse gases from the transport sector, except where explicitly specified. This does not normally include greenhouse
gas (GHG) emissions from mobile refrigeration. Emissions estimates do normally not include black carbon (soot) emissions, although these also contribute to global warming.
However, many measures that aim to reduce the main GHGs from transport (CO , CH and N O) also reduce black carbon emissions, so we do not discuss measures that target
black carbon specifically.
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2. Why now is the moment for action

2.1

Acting on climate change is not a luxury —
it is imperative for future economic and social
stability

The degree of climate change anticipated under current policies will have

severe consequences for the social and economic systems of countries

worldwide. Extreme weather events have been wreaking havoc on infrastructure,
significantly disrupting transport systems and economic activity. In coming years,
such events are expected to increase in frequency and intensity, with increasingly
advesse e ects on human health and economic systems. Half of the population in
Asia lives in low-lying coastal zones and flood plains with a high risk of flooding and
storms (IPCC, 2014).

Other climate-change impacts are causing gradual but inexorable damage, including
heat stress to infrastructure and sea level rise, which threatens to make low lying
regions uninhabitable. Beyond the injuries and fatalities associated with extreme
events, increased global warming will also pose various long-term risks for human
health. Health care systems will need to deal with the spread of infectious diseases
and other health issues connected to increased temperature. In addition, the
productivity of outdoor workers is expected to decline with higher temperatures
(IPCC, 2014).

We are already facing significant consequences today.Eighteen of the warmest

years on record occurred over the last two decades, worsening food and water
security and increasing the frequency and severity of hazardous weather events such
as drought and wildfires. Globally, in 2017 alone, disasters triggered by weather and
climate-related hazards led to a staggering US$320 billion in losses. In that same year,
devastating floods in South Asia cost over 1,200 lives. Fisheries and aquaculture,
important for food security and livelihoods in many Asian countries, are already

facing increasing impacts from ocean warming and acidification (IPCC, 2018a).

More frequent flooding, declining crop yields, water shortages and increased mortality
from heat are already being observed today in various parts of Asia (IPCC, 2021b,
2021a). Furthermore, the scope and magnitude of the observed impacts have been
larger than previously estimated, and are increasingly attributable to anthropogenic
climate change (IPCC, 2022b). The World Bank estimates that disruptions to
infrastructure, mostly natural disasters and extreme weather events, have already
been costing the private sector some US$300 billion each year. Such disruptions will
increase as climate change continues (Hallegatte et al., 2019).



“Climate change impacts and risks are
becoming increasingly complex and more
di icult to manage.”

IPCC (2022b)

Coastal flooding alone is projected to cost trillions of be poorly adapted to new conditions, and vehicles or techni-
dollars in damage each year, with annual losses estimated at cal systems may fail or be destroyed during extreme weather
0.3-5.0% of global GDP in 2100 given just 2°C of warming. Teeents, causing disruptions to transport activity. In this way,
risks are projected to be highest in South and Southeast Asiagclimate change will force changes to public-transport opera-
assuming there is no upgrade to current flood protection levelgons while also influencing passenger mobility preferences,
At 2°C of warming, coral reefs would mostly disappear, causirag passengers select transport modes that promise better
many types of fish and other reef-dependent species to go  protection from rain or heat. While transport planners and
extinct. This will directly a ect industries such as tourism and operators are used to anticipating the consequences of
fishing, while also adversely impacting many, o en disadvan- adverse weather, the frequency and severity of extreme
taged, coastal inhabitants (IPCC, 2018a). Coastal infrastructumeather events have been rapidly increasing (SUTP, 2021).
especially roads, railways and ports, are increasingly at risk
from coastal flooding and sea level rise. Climate change is most threatening to already fragile

social and economic systems.Climate change will jeopardise
The transport sector is a backbone of the economy — but livelihoods and jobs that depend on natural resources, forcing
is highly vulnerable. Climate change is expected to have sig- people to seek alternative sources of income, potentially in oth-
nificant impacts to transport infrastructure. Roads, railways angkr regions. Yet uncontrolled migratory flows can lead to conflict,
other transport assets are increasingly jeopardised by stormsiocreasing challenges for governments and civil society (Rit-
flooding. Existing construction materials and techniques may tinger et al., 2015). Climate change is already driving migratory

Figure 2:
Overview of projected impacts of climate change in Asia
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@ 1 clean drinking fisheries yields vector-born extreme events a ected areas
% O water « Decreasing diseases (floods, storm « Disruption of
5 « Availability of livestock yields | + Increase in heat{ Surges) economic activity
g- _ water for stress related * Loss through sea , | 5gs of jobs &
o Wtzriéwéng wHa?/aets agriculture diseases level rise livelihoods, esp.
« Availability of * Malnutrition » Damage to in agriculture,
water for thermal « Ozone-related materials from fisheries &
cooling (e.g. in diseases heat tourism
ﬁ power plants) « Injuries from | * Distuptionto | « Increasing
_§ ‘ . Availabilit_y of extreme events supply chain inequality
8 00 Flooding water for indus- systems « Social & political
= () trial production unrest
g Change in * Salination from
rain patterns sea level rise
Drought
~w~1\
Ll
OIS
@ Sealevel rise m
OIS
g )
8 anan Storm
e surges
Ocean
acidification

Source: Authors’ figure based on IPCC (2014, 2018a, 2021b, 2022b), Rittinger et al. (2015), and the Global Commission on the Economy and Climate (2018).
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2. Why now is the moment for action

movements across Asia (IPCC, 2022a). Indeed, the World Bank
estimates that without further action, almost 36 million people

in South Asia alone could be forced to move within their own
countries due to climate change impacts (World Bank, 2018).
An overview of the impacts most relevant for Asia is provided in
Figure 2.

Given current policies, climate change will endanger

economic development and political stability. The cost

of ‘half measures’ — that is, taking action, but too slowly, while
also sending mixed signals to the market — is rising. Estimates
suggest that half-hearted action could lead to US$12 trillion of
stranded fossil fuel assets by 2035 (The Global Commission on
the Economy and Climate, 2018). Climate change also acts as a
multiplier on the already increasing pressure from population
growth, increasing resource demand, environmental degrada-
tion, urbanisation and economic inequality — thus making an
already complex challenge even more daunting. Livelihood
insecurity, migration and food price volatility can drive political
instability and lead to unrest and conflict. The economic and
political risk of climate change will vary from country to country,
but will hinge in no small part on the responsive measures
taken by governments (Rdttinger et al., 2015).

The transition to strong, sustainable, balanced and inclu-

sive growth can address climate change and deliver vast
economic and societal benefits. While current economic
projections are likely to underestimate the benefits, the Global
Commission on the Economy and Climate concluded that bold
action could yield direct economic benefits of US$26 trillion up
to 2030 compared to a business-as-usual scenario, thanks to
higher GDP growth, the creation of 65 million low-carbon jobs,
increased female employment and labour participation, and
over 700,000 avoided premature deaths from air pollution
(The Global Commission on the Economy and Climate, 2018).

However, the window of opportunity is closing. To take
advantage of these benefits, broad statements of intent and
incremental steps are not enough. We need bold action with
clear policy signals to reduce market uncertainty and unleash
private investment (The Global Commission on the Economy
and Climate, 2018).

By comparison, the bail-out of the financial sector during the 2008 financial crisis, which
threw over 200 million people in poverty, cost just US$250 billion (The Global Commission
on the Economy and Climate, 2018).



2.2
The importance of transport

In the absence of robust action in the transport sector, In the IPCC scenarios compatible with a 1.5°C temperature
the goals of the Paris Agreement will slip out of reach. increase, global transport sector emissions range between 2.3
Globally, the gap between current reduction commitments  and 5 Gt per annum in 2050 (IPCC, 2018b). Based on the latest
and those necessary by 2030 to keep the global temperature science, the TUMI Transport Outlook 2021 sets forth a scenario
increase below 2°C is 32 Gt CO e (UNEP, 2020). However, thisr achieving zero emissions in transport by 2050 and keeping
gap presumes that all unconditional NDC commitments will the global temperature rise below 1.5°C. The scenario’s total
be achieved — which is an unlikely outcome in light of current remaining carbon budget for the transport sector in 2020-2050
national policies. Transport was responsible for 25% of directis 110 Gt. With no additional policies, this budget will likely be
CO emissions from fuel combustion in 2018 (ITF, 2021b), used up around 2030 (Teske et al., 2021).
underscoring the importance of abatement action in this
sector. The goal of reducing global emissions to ‘net zero’  Despite the need for swi reductions, total GHG emissions
only increases the scope of necessary cuts (cf. section 2.4). in the Asian transport sector are on the rise. Transport
Particularly rapid action is necessary in transport, as the sectaector CO emissions in Asia increased 243% between 1990 and
has contributed little to the mitigation e ort so far. 2018 (ADB, 2021). The region is now responsible for 27%

of global sector emissions, up from only 14% in 1990.

Figure 3:
CO emissions from transport and Asia’s share in global transport emissions
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Source: ADB (2021), World Bank (2021b).

Nationally Determined Contributions (NDCs) are submitted by countries to the UNFCCC under the Paris Agreement and represent the national
commitment for greenhouse gas (GHG) reductions. Commitments o en also include an adaptation component.
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2. Why now is the moment for action

Without further action, demand and emissions will keep Transport is also a fundamental sector for achieving the

rising. In Asia, CGmissions are expected to increase anotherUN’s Sustainable Development Goals.Measures to reduce
48% between 2015 and 2050. ITF estimates that passenger GHG emissions must be assessed in the wider context of sus-
transport demand in Asia will increase 197% from 2015 levelddigability. Many measures serve to alleviate multiple challeng-
2050 (compared to 133% growth globally); demand for surfaces at the same time; others may solve one issue, while exacer-
freight will increase by 199% by 2050. Asia already accountedbéting others. Transport is directly and indirectly an important
39% of global freight activity in 20By.2050, Asia is estimat- element in many of the Sustainable Development Goals and
ed to represent almost half of global freight activity (46%), related targets (SLOCAT, 2020b).

which continues to be dominated by maritime transport (ITF,

2021b).

Figure 4:
Projected development of CO emissions in Asia by sector under current policies
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Source: ITF, (2021b).

Note that the regional definition used by ITF is narrower than that of ADB, so historic data from the
previous paragraph and projected data discussed in this paragraph are not directly comparable.




Figure 5:

Transport in the Sustainable Development Goal indicators
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2. Why now is the moment for action

The free movement of people and goods — unhindered by
climate impacts — is crucial for economic prosperity and a
properly functioning modern society. Hence, it is essential

to build resilient® systems that will continue to function under
increasing climate change pressures, especially given stalled
progress in mitigation. Adaptation e orts increase the resilience
of systems and reduce climate risks. In simple terms, one can
say that the more we mitigate, the less we will need to adapt.
Yet even with immediate action to slash emissions, significant
temperature increases are nearly unavoidable, thus requiring
transport systems to adapt to future conditions. Many adap-
tation and mitigation e orts are mutually supportive; policy-
makers would be wise to maximise synergies between the two
domains.

Making climate change an integral factor in transport
planning, infrastructure design and operations at all
decision-making levels will be crucial for a resilient

23 transport sector of the future. Planners already consider
T ; ; variations in precipitation and temperature across years, and
RGSIlIGﬂCG IS essentlal the risk of flooding or drought, but largely based on historical

data. Honest and accurate assessment of the anticipated
Global average temperature currently stands at 1°C above impacts of climate change will help to minimise the damage
pre-industrial levels, and the impacts have already been ultimately caused by future climate conditions. This requires
severe. Furthermore, without decisive action, damage wroughglanners to be aware of potential risks and have the tools and
by climate change is expected to grow exponentially worse. knowledge to address attendant challenges (SUTP, 2021).
Even if all commitments made by countries under the Paris National governments can assist by conducting local forecasts,
Agreement were to be met, the world would experience an by promoting the dissemination of empirical research, and by
average temperature increase of aroth@°Chy the end of the supporting local capacity development. By way of example,
century (UNFCCC, 2021). legislators can require the assessment of climate change risks

and vulnerability in new infrastructure projects, and they can
This level of temperature increase is expected to have cata- support local stakeholders with the adoption of national design
strophic impacts. However, policymakers have yet to systemadtandards and technical norms.
ically consider of the full range of hazards that would threaten
lives and livelihoods, as called for by 8endai Framework for However, it is important to be clear that there are limits to
Disaster Risk Reductiofihe COVID-19 pandemic has triggeredadaptation, and certain impacts will be impossible to avoid.
e orts to increase our understanding of economic interde-  Some infrastructure may need to be abandoned permanently —
pendencies and their vulnerabilities to sudden shocks. Lessoffisr example, roadways besieged by rising sea levels. It is there-
learned from the pandemic can help us to consider anticipatedbre paramount to ensure that new infrastructure takes climate
climate change impacts in planning and policy-making. To bechange risks into account. Rather than just spending more,
sure, climate change impacts are already being felt in many the focus should be on spending better. Indeed, the World
countries, and many of the most vulnerable countries are Bank estimates that each dollar spent on resilience in low- and
located in Asia (Sonke et al., 2019), highlighting the need for middle-income countries will deliver four dollars in benefits
action in the region. (Hallegatte et al., 2019).

10 Resilience is the ability of a system to absorb, withstand, and recover from an adverse event. In the environmental context, resilience encompasses the policy,
infrastructure, services, transportation, and planning activities that position municipalities to withstand natural disasters and other impacts of clim&&ghange (
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2.4
Net-zero pledges provide positive

momentum
The 14 net-zero targets adopted by Asian countries? Governments are not the only entities taking action.
together account for 26% of 2019 global transport sector In the private sector, companies are setting science-based

emissions. Globally, 76 countries have pledged to reduce theiand net-zero targets. Vehicle manufacturers around the world
national emissions to net zero, most by 2050, while some arehave adopted goals for producing electric vehicles, such as
targeting a later date — notably China, which aims to realise cdapanese car manufacturerSome companies have set net-
bon neutrality before 2060, and India, which has a target yearzefro targets for their products, suchisszu MotorsFurther-
2070. Eleven of these countries, covering 30% of Asian transpmte, sevelturopean truck manufacturers have agreed to stop
sector emissions, have also signed the ‘Aichi 2030 Declaratioproducing polluting vehicles by 2048 number of airlines have
on Environmentally Sustainable Transport — Making Transporset intensity emission targets, or announced their willingness
in Asia Sustainable’ (2021-208®ine additional countries to achieve net-zero carbon emissions by 2050, including Asian
have not announced economy-wide net-zero emissions, but airlines such aMalaysia Airlines, Sri Lankan Airlines and Japan
have signed the Aichi Declaration’s net-zero 2050 target for Airlines Numerous public transport companies — such as the
transport. Together, 94% of Asia’s transport sector emissions die-basedso Ahead Groypvhich also operates in Singapore —
covered by economy-wide targets, transport-sector targets or are also getting on board, setting ambitious climate targets.
net-zero targets in both areas. This is a promising development
— but now governments must work to deliver on these goals. Pledges madeutside the transport sectawill also a ect the
transport system. In the manufacturing sector, for example,
Decisions taken now will impact the future competitive- the current trend is toward considering emissions through-
ness of countries and industries. Irrespective of whether out the supply chain, including the transport of upstream or
these pledges are made by countries in Asia or elsewhere, if downstream products. Some actors have even pledged to go
governments are serious in implementing measures to sup- beyond net zero, setting ‘carbon negative’ or ‘climate positive’
port these pledges, this will have substantial impact on the targets, which involve companies removing more greenhouse
transport sector in Asia. The automotive industry is in a state gas emissions than they emit (&2&M Group, Inter IKEA Group,
of transformation, and other industries are gearing up for the Microso ). As a major epicentre of manufacturing, Asia needs
challenge. The exact ramifications that will be felt in each sectorstay abreast of such developments in order to remain com-
will depend on how countries handle the transition. Yet beyonpgetitive.
economic risks, this moment of change also o ers significant
potential for new forms of growth.

Figure 6:
Economy-wide and transport sector net-zero commitments in Asia
Global transport sector emissions 2019 Asian transport sector emissions 2019
Not covered by net-zero Not covered by
commitment commitments Net + Aichi
-zer
15% 6% et-zero + Aichi
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non-Asia net-zero
commitments

59%
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Asia net-zero Net-zero
targets w/o Aichi
26% 48%

Aichi w/o net-zero
16%

Source: Based on data from Climate Watch (n.d.); EU JRC & PBL (2020); TraCS and SLOCAT (2021)

1 For a full overview of net-zero targets, NDCs, LTS and other targets, see annex 1.

2The Aichi Declaration was adopted in October 2021 at the EST Forum and contains the goal to peak emissions by 2030 and move
towards decarbonising the transport sector by 2050 or shortly therea er: http://www.env.go.jp/press/files/jp/117025.pdf.
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2. Why now is the moment for action

Around the globe, there are a growing number of pledges  In the financial sector, as well, there is a move toward
to phase out internal combustion engines (ICE) — but such  sustainability. Investors, shareholders, and the broader public
ambition is not yet common in Asia. A range of jurisdictions have been demanding divestment from climate-harming activi-
have announced plans to eventually ban the sale of new ICE ties. Many investment and development banks have announced
vehicles. Some plans only apply to passenger cars, while othéngy will stop financing coal, while others have pledged to
include light-duty vehicles and/or buses. In Asia thus far, onlydivest from oil and natural gas. Members ofNle&Zero Asset
Singapore, Hong Kong, China’s Hainan province and Sri Lankawner Alliancefor example, have committed to transitioning
have made some form of ICE phase-out pledge (Wappelhorstheir investment portfolios to net-zero emissions by 2050.
2021; Wappelhorst & Cui, 2020). While the timeline and scope
of these plans di er significantly between jurisdictions, such In order to enhance transparency surrounding climate-related
targets should be welcomed, for they generate momentum to investment, thélask Force on Climate Related Financial
implement more ambitious policies. Disclosurehas set forth a series of reporting recommendations.
By October 2021, the initiative had over 2,000 supporters,
including over 1,000 financial institutions responsible for

25 US$194 trillion in assets. Additionally, 8 jurisdictidresve
.. . announced o icial reporting requirements in line with these
Societies are Changmg recommendations (TCFD, 2021). An increasing number of
countries are also developing ‘green’ taxonomies to guide
Growing awareness for the risks of climate change is public-sector spending. This will have implications for trans-

changing public perceptions. The Asian population is becem port-sector finance, by making it harder to finance investments

ing increasingly sensitive to lifestyle sustainability issues and that benefit fossil fuel-based transport and by creating new

the climate impacts of underlying economic systems. Initiativegpportunities to fund sustainable alternatives.

such as car-free days in India, Indonesia, Vietham and other

countries, as well as international movements such as Friday&Green bonds’ and carbon trading are becoming increas-

for Future, have been driving awareness for the dangers posedgly common. According to the Climate Bonds Initiative, the

by climate change and the need for individual contributions. issuance of green bonds doubled in 2021 to reach an all-time
high ofUS$517 billionThis trend is anticipated to continue,

Despite its various native e ects (see section 4.4), the COVIDenabling countries and firms to raise money for the transition

pandemic has further expanded this awareness — not only rel&t-a sustainable transport system. At the same time, carbon

ed to the climate, but also related to other elements of sustairpricing schemes continue to be rolled out, providing additional

ability. This is particularly true in urban areas, which during theconomic incentives. In 2021, China finally launched the largest

pandemic lockdowns experienced cleaner air, massive reduc-carbon market in the world; a number of additional countries in

tions in noise and congestion-free roads. The challenge will bAsia are considering the implementation of emissions trading or

to harness momentum that has been created and to further carbon taxes (World Bank, 2021a).

empower and enable individuals to make sustainable choices

(Budd & Ison, 2020).

3 Brazil, the EU, Hong Kong, Japan, New Zealand, Singapore, Switzerland and the UK.




Imagining the future

where we want to end ur

We imagined ourselves in 2050.
...and wrote ourselves a postcarg

17 April 2050
The

Council for
Decarbonising
Asia

Dear reader,

Now, in 2050, the mobility system is much safer
and healthier; roads are less congested, and only
contain clean vehicles.

The mobility system now addresses the specific
needs of women, gender minorities, children,
the elderly and people with disabilities.

Public space is used much more productively
and for the benefit of everybody, bringing people
closer together.

The last three decades of change have been an
incredible achievement!




3. Imagining the future — where we want to end up

In our vision for 2050, the mobility needs of all citizens The passenger vehicle fleet will be completely electric and run

are met with zero-carbon options that are integrated in on renewable power. Households, especially in rural areas, will

a seamless, eicient and convenient manner. produce their own renewable energy, making them self-su i-
cient.

To achieve this vision and avert the worse impacts of climate

change, urgent action is needed. And while change is never Freight will largely be transported by rail and water, and last-
easy, the benefits of action will far outweigh the costs. In our mile delivery will be provided by electric trucks, vans and bikes.
vision for 2050, the transport sects highly e icient and has  Logistics companies will streamline their delivery operations
fully decarbonised. It also ensures better access to mobility fowith ICT technologies and joint distribution centres

everyone. Various modes of transport are available on demand

and seamlessly integrated with flexible payment systems. Figure 7 illustrates our vision for a sustainable, resilient and
The majority of passenger trips will rely on shared mobility, low-carbon transport sector.

including in particular public transport, walking and cycling.

Figure 7:
Our vision for a sustainable, resilient, low-carbon transport sector
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Where we are toda

Despite some progress

climate action in the transport sector

is still lagging



4. Where we are today

4.1
The transport sector in Asia —
one region, many points of divergence

Motorisation rates are still closely linked to economic Individual passenger vehicles have become bigger and heavier
development. While personal vehicle ownership is still low  over time, wittBUVsand similar models enjoying strong sales

in Asia, it boasts the fastest growth rates globally. Yet there growth. Even among electric vehicles, SUVs are a particularly
are also larg di erences between countries. Countries with  popular vehicle class (IEA, 2020). However, in many Asian mar-
higher GDPs have motorisation levels comparable to the EU kets, mini-cars have high sales rates, especially in Japan, China
and have experienced lower growth rates over the last few yeansl India.

(see Figure 8). Most countries with high motorisation growth

rates also show high GDP growth rates. Many low and middle in-

come countries still rely heavily on two- and three-wheelers for

motorisation, including India, Indonesia, Pakistan and Vietnam.

Figure 8:
Motorisation rates in selected countries in Asia in 2018
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Paratransit * and high shares of walking and cycling are

still common in many Asian countries. Paratansit o en
serves as the main mode of public transport in smaller cit-
ies, city peripheries and rural areas, providing first and last
mile connectivity. However, the role of the informal sector for
employment is o en ignored and not reflected in the o icial
statistics. Especially in lower income countries, transport

Figure 9:
Automotive industry in Asia

Share of 2019 global vehicle production
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Republic of Korea
Thailand

Indonesia

Iran
(Islamic Republic of)
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Source: based on (ADB, 2021)

4 For a definition and discussion of paratransit see the ‘key concepts’ section.

services are o0 en provided by the informal sector, and informal
services are o0 en the sole mobility option for low income and
rural populations (Ba i & Lannes, 2021). Particularly in develop-
ing Asia, many people rely on walking or bicycles as a primary
form of transportation — but usually because of a lack of other
options, in most cases for financial reasons. The challenge will
be to design systems that make walking and cycling a choice
rather than a necessity.

As a major economic player, the automobile industry will
impact policy decisions. The automotive industry o en has
substantial political influence, as it is responsible for a large
number of jobs, both directly and indirectly. Together, four
Asian countries produced 48% of the vehicles sold in 2019,
with 28% coming from China alone. Another nine countries in
the region have automotive manufacturers that mostly supply
the domestic market.

The direct contribution of the transport sector to GDP varies
between Asian countries, but ranges between 4% and 11%
(ADB, 2021). In terms of employment, the transport sector
employs between 2% and 13% of the workforce.

Various Asian countries also have significant petroleum
industries, posing an additional challenge for decarbon-
isation. Oil production and refining is an important economic
activity in some countries of the region. Accordingly, e orts to
transition away from fossil fuels must include a vision for the
future of impacted companies and workers. For example,
industry workers should be provided with opportunities to re-
train for new roles in the green economy. Although some Asian
countries are significant oil producers, most are net importers,
with consumption outstripping production (BP, 2020), as illus-
trated in Figure 10. In this way, the phasing-out of fossil fuels
in transport will not only reduce GHG emissions, but reduce

30% import dependencies.
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Figure 10:
Net balance of trade for petroleum in 2019 in selected Asian countries
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4.2
Despite some progress, Asia is not prepared
to curb transport emissions growth

While transport emissions in Asia are responsible for 27%  transport are anticipated to grow by 245% up to 2050 if no

of global emissions in the sector, emission levels vary further action is taken. This growth is equivalent to the total
significantly at the country level. Due to their large popula- transport sector emissions of India in 2018 and would take the
tions, China and India account for 58% of transport emissionsshare of international passenger transport up to 15% of total

in the region. In general, there is a strong connection betweeremissions by 2050. Also, domestic non-urban passenger trans-
population and total emissions, as illustrated in Figure 11. Peport is expected to grow faster than urban passenger transport
capita emissions from the transport sector also vary significan@TF, 2021b).

ly, from 0.02 t C@apita in Laos to 3.5 t CO /capita in Brunei

Darussalam, in part due to divergent income levels (Figure 11)ynder current policies, international freight, within the region
These statistics underscore that the decarbonisation strategieas well as to and from the region, non-urban passenger trans-
pursued in each country will need to be attuned to domestic port, and domestic non-urban freight transport are expected

motorisation levels and mobility patterns. to represent two-thirds of emissions by 2050. Based on the
long distances involved, international freight activity already
Even with continued urbanisation, emissions from urban represented 70% of freight transport in Asia in 2015 and its

transport are not the main problem. In 2015, just over 6%  share is projected to further increase to 76% by 2050. Without
of CO emissions came from international passenger transporaddressing these subsectors, full decarbonisation will remain
in Asia, while urban transport represented almost 18% of totabut of reach.

sector emissions. But emissions from international passenger
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Figure 11:
Total and per capita transport emissions by country and relationship of total transport emissions
with per capita GDP (top right) and per capita transport emissions with population (bottom right)
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International climate commitments (NDCs) are lacking In most countries, national transport strategies are not

ambition and need specific transport targets. As of January yet aligned with broader domestic climate ambition.

10, 2022, twenty-five Asian countries had submitted updated Of the 34 Asian countries analy$e29 have some form of

NDCs or second NDCs. Only*fafrthese NDCs contain a national transport vision statemeftFi een of these visions

quantitative GHG target for the transport sectorfivere cite the goal of ‘sustainability’, while seven foresee ‘green’ or

contain other types of targets — for example, related to electricenvironmentally friendly’ transport, without clearly addressing

and/or hydrogen vehicles or biofuels (TraCS and SLOCAT, 20&iphate change. Uzbekistan is the only country that specifically
calls for phasing out hydrocarbons in the sector. Only around

Long-term Strategies (LTS) submitted to the UNFCCC are  half of the 34 countries considered in our analysis have a

still lacking for most countries, but show a good mixture formal, sector-wide transport policy, and most of these policies

of measures across the Awvid—Shi —Improve framework. were adopted prior to the 2016 Paris Agreement. While many of

So far, eight countries in ASihave submitted long-term strat- the transport policies include some mention of climate-change

egies to the UNFCCC, of the 49 LTS submitted thHtddpan mitigation, only four discuss climate change adaptation (ADB,

and Singapore have comgiiensive avoid, shi and improve  n.d.).

strategies, with clear related targets. For example, Singapore

has set specific transport objectives, such as zero growth in Explicit targets to phase-out internal combustion engine

private vehicles; 9 of 10 journeys based on walking, cycling ofICE) vehicles are still rare in Asia.Singapore aims for 100%

riding public transport; and conventional vehicle phase-out zero-emission vehicle sales by 2030, while Hong Kong and

by 2040 (NCCS, 2020). China has proposed a balanced mix dfapan are aiming to achieve 100% share of electric vehicles in

strategies, without quantifying targets for the sector or individ-new passenger vehicle sales by 2035 (Hong Kong Environment

ual activities (China, 2021). The Republic of Korea has pledg&lreau, 2021; IEA, 2021b). Indonesiahasuncedplans to

to become climate neutral, but has not broken this down into only permit the sale of electric cars and motorbikes by 2040.

individual targets for sectors or modes, and is focusing more China is aiming to achieve a sales share for ‘new energy

on shi and improve strategies (Dalkmann, 2020; Republic of vehicles’ of 20% by 2025 (Cui et al., 2021) and 40% share by 203

Korea, 2020). Other countries in Asia, such as Vietnam, are (China, 2021). Brunei Darussalam, Cambodia, Laos, Nepal and

currently in the process of developing long-term strategies. Pakistan have included transport electrification targets in their
latest NDCs (see Figure 12). Malaysia and the Philippines, for
their part, have set absolute targets for the size of the electric
vehicle fleet (Bathan-Baterina & Dematera, 2020).

16 Bangladesh, Georgia, Japan and Sri Lanka.

17 Brunei Darussalam, Cambodia, Laos, Nepal and Pakistan.

18 Cambodia, China, Indonesia, Japan, Nepal, the Republic of Korea, Singapore and Thailand.
9By January 10, 2022.

20 For a full list of countries, see annex 4.

2 For a full overview of national policies, see annex 2.




Figure 12:
Historical and targeted electric vehicle shares in new passenger vehicle sales
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Sri Lanka has announced the goal of replacing all governmentor light-duty vehicles (LDVs), in nine cases based on the

vehicles with electric or hybrid models by 2025. Sri Lanka als&SEAN-wide standard for LDVs. Only China, India and Japan

plans to extend this requirement to all privately owned vehiclesave fuel economy standards for heavy-duty vehicles (HDVSs)

by 2040, although this is nottyeicial policy. At the provincial (ADB, 2021; TransportPolicy.net, n.d.). As the freight vehicle

level, Hainan Province in China has pledged to phase out thefleet will remain dependent on fossil fuels for many years,

sale of conventional passenger cars, light commercial vehiclethere is a clear need for additional policy action in this area.

buses and coaches by 2030 (Wappelhorst & Cui, 2020). Only 8 countries in the region have biofuel mandates (ADB,
2021).

In the area of freight transport, electric medium- and heavy-

duty trucks are still few in number, but some countries are ~ Support for electric vehicles is broad and growing, with

starting to support their adoption. Pakistan aims to have 90% visible results. Twenty countries have some form of policy in

of new heavy-duty trucks electric by 2040, and Hainan Provingkace to encourage adoption, including purchase incentives

in China wants 50% of its sanitation vehicles to be electric byand reduced taxes, import duties or registration fees (ADB,

2020 (Wappelhorst & Rodriguez, 2021). There are various 2021). China is using new-energy vehicles (NEV) mandates to

measures governments can take to support the transition in require the increased sale of NEV from manufacturers (Rokadiya

freight, including setting targets for new vehicle sales and & Yang, 2019). Thanks to EV support measures, China was the

providing purchase incentives for commercial vehicles. world’s largest market for battery electric and hybrid cars up to
However, subsidies for electric vehicles should be carefully 2019, and is still the world’s leader in electric buses, boasting
considered with a view to their distributional e ects, 98% of the global stock. In 2020, EV car sales in Europe overtook
especially given limited government resources. those in China for the first time (IEA, 2021b).

A growing number of countries are implementing Most two- and three-wheelers are still sold in Asia, and 25% of
measures to support e iciency and low-carbon fuels, these are already electric, with many countries having specific
but additional countries need to get on board. In terms incentives for this vehicle class, such as India’s FAME Il $cheme

of concrete policies to support the decarbonisation of freight, and China’s ban on non-electric models in some cities (IEA,
only 13 Asian countri®&have adopted fuel economy standards2021b).

2 For details see annex 2.
2 Faster Adoption and Manufacturing of Electric Vehicles scheme in its second, currently operational version.
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Many countries in Asia, including China, India, Pakistan and 98% of subsidies in 2013 — and even recently increased taxes on
Vietham, are also using policy instruments to stimulate electritansport fuel in 2020 to raise funding for recovery programmes
vehicle production in their countries (Government of Pakistan(OECD/IEA, 2021; OECD, 2021). Indonesia reformed its subsidies
2019; IEA, 2021b). Indonesia, Thailand, Malaysia and the Philip2015, drastically reducing support for transport fuels, and,
pines have set concrete production targets (Bathan-Baterina & 2017, for electricity in higher-income households. However,

Dematera, 2020). many subsidies have been reinstated as part of pandemic
recovey e orts (OECD, 2021). Asia is seeing increasing subsidies
Fossil fuel subsidies support unsustainable practices. for electric vehicles and a resulting uptake in the new technolo-
Countries in Asia and around the globe have traditionally gy. While this is encouraging, it points to the increasing need to
subsidised fossil fuels in order to encourage economic also phase-out fossil fuel subsidies in electricity generation and

development. Only a few countries in Asia have undertaken to provide enhanced support for renewable energy.
substantial reforms to drastically reduce subsidies and allow
freely fluctuating prices. India, for example, has completely
eliminated its subsidy of transport fuel — which represented




4.3
Climate action will benefit from addressing
the wider benefits of sustainable transport

Despite varying improvements to road safety, the health Access is improving, but not for all. There are still many
impacts from air pollution and lack of physical movement people without adequate access to elementary goods and
are on the rise. Increasing motorisation and urbanisation services, especially in rural areas. Access to all-season roads
work together to create a number of social challenges, includimgrural areas is linked to the economic development level of
the health e ects of air pollution; fatalities and temporary/ the country, with high-income countries in the region having
permanent injury from vehicle accidents; and the health and 89-100% access and low income countries 56—67% (ADB, 2021).
economic e ects of tra ic congestion and sedentary lifestyles. In urban areas, those with very low incomes can be priced out
Fatality rates from road accidents decreased by 3% globally of new systems or displaced due to increased property values
and 5% in Asia between 1990 and 2016, but the situation vari@®und transit systems (UNDP, 2019).
strongly between countries. Some countries have managed
to reduce fatalities by up two-thirds (e.g. Japan), while others Inclusive and equitable mobility requires more in-depth
have seen increases of up to 54% (e.g. India) (ADB, 2021). analysis. Mobility options do not always reach or meet the
needs of the poorest and most vulnerable, especially women,
Almost 240,000 deaths were attributed to particulate matter girls and other genders (UNDP, 2019), and the special needs of
(PM2.5) and ozone from transport emissions in Asia in 2015 the disabled are o en neglected (Leonard Cheshire Disability,
(ADB, 2021). Furthermore, the 50 world cities with the worst 2020). Universal accessibility is mandated in almost every coun-
PM2.5 pollution were all in Asia (IQAir, 2019). In many Asian try’s national disability laws. Furthermore, there are numerous
countries the sector is increasingly contributing tq i@ SQ  disability associations who advocate for universal accessibility.
emissions. Globally, physical inactivity is estimated to have However, the actual mobility needs of these groups are rarely
resulted inUS$54 billionn direct health care costs in 2013. factored into planning and investment decisions, despite anal-
The cost of congestion is also growing and has been estimataais that shows the need for mobility aids, as well as improved
at over US$350 billion per year, based on lost productivity anéccess by foot, bicycle, and public transport. Additional e orts
health impacts. In some cities, such as Beijing and Bangkok, are needed to better understand how mobility systems can
congestion is estimated to cost as much as 5% of GDP better serve all groups (UNDP, 2019), with a focus on the
(The Global Commission on the Economy and Climate, 2018)¢mpowerment and employment opportunities that can result
from improved safety, a ordability, accessibility and reliability.
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Myth 1: Mobility access and jobs in the transport sector are gender neutral

Limitations to transport access and and destinations in a single journey.  as their primary mode of transport are :
safety are estimated to be the greatest Moreover, they frequently travel with  40% more likely to use it than men (IFC
obstacle to women'’s participation in thedependents (children or the elderly) an@020).
labour market in developing countries, carry groceries. Women'’s travel during
reducing their participation probability o -peak hours of public transport may Discrimination and violence can endan—
by15.5 percentage points result in longer waiting times, where  ger mobility for women and gender m|-:
frequency is reduced during such timesnorities. Women face sexual harassment
Women currently have lower ownershipand sometimes necessitate the use of in public spaces, which can be visual, :
of and access to personal vehicles tharparatransit or other more expensive  verbal or physical. Gender minorities :
men, making them more dependent onmodes of transport. Technology ena- experience sexism and may be denied
walking, public transport and paratran- bled new mobility services (such as rideequal treatment, or may face sexual
sit. Unsafe mobility options and patriar-hailing, carpooling, bike sharing, micro harassment and violence on public
chal socio-cultural norms may further mobility) have o ered additional trans- transport by passengers and service
restrict women's mobility. Restrictions port options. providers alike. Transwomen may not :
may be placed on travel times, distances be permitted to occupy seats reservedé
and modes in di erent socio-cultural  Statistics in India indicate that women for women; gender minorities may :
contexts. Conversely, women may be walk more than men to work (Census be refused travel or charged more on :
forced to travel due to the unavailabilityof India, 2011), and are more likely to paratransit. :
of private sanitation facilities, which caruse paratransit than men. In Pakistan, :
compel women in lower income settle- women are 150% more likely to use  From an employment perspective, the:
ments to use community toilets or the paratransit modes like rickshaws and transport sector is male dominated.
peripheries of settlements in rural areasjingqis (motorcycle-rickshaws) than ~ Women constitute less than 20 percent
placing themselves at risk of harassmenien, and when travelling beyond of the transport workforce globally. Mo$t
and violence. walking distance, they are 30% more women and gender minorities employed
likely to use public transport than men in the sector work as support sta for :
Women also have di erent mobility (Sajjad et al., 2017). In Shizuoka, Japathe maintenance of facilities. They are:
patterns. They make shorter trips, with most public transport users are female.poorly represented in management anfd
travel characterised by trips associ-  Their travel patterns were observed to leadership positions; as frontline workers
ated with (o en unpaid) household be more diverse in space and time tharin passenger and freight transport; and
and care-related work and chain trips, that of male passengers (Liu et al., 2028% asset owners.
i.e. they combine multiple purposes  In Sri Lanka, women who use ride hailing



“The largest opportunity for job
generation is expanding public
and active transport.”

WRI (2020)

4.4
Impacts, opportunities and risks of the COVID-19
pandemic for mobility systems in Asia

Economic recovery and persistent inflation are a concern ments, digitalisation, standardised procedures and capacity
in Asia a er multiple waves of the COVID-19 pandemic. building in the sector (ASEAN, 2021). The Asian Development
All countries in Asia have experienced significant economic Bank, for its part, underscores the need for gender responsive
losses. Recurrent outbreaks of the virus have impacted recovpojicies and programmes in relation to pandemic recovery
e orts and remain a major concern. Negative GDP e ects due (ADB, 2020).
to restricted transport activity and lower transport-sector
employment are anticipated across the region (ADB, 2020). Improving public communication surrounding hygiene is
The IMF reduced its 2021 economic growth forecast for Asia tey in the post-COVID-19 eraln 2020, urban public transport
6.5% and although a few countries in the region, such as Chiffaced strong negative impacts due to lockdown measures and
and Vietnam, are estimated to retain positive growth rates, théears over infection. Data suggests that globally public transport
crisis has impaired growth across the region. Persistent inflatiaitnessed the largest decline in mobility, with a 76% decline in
is expected from higher commodity prices and shipping costsApril 2020 (SLOCAT, 2020a). In China, public transport rider-
coupled with continued supply-side disruptions (IMF, 2020). ship had dropped to half of 2019 levels by March (ITF, 2020b),
but largely recovered by the end of 2020 (Earley & Newman,
Freight activity fell initially, but demand surged as the 2021). Results from a survey in India observed that 36% of the
pandemic subsided. The pandemic has a ected trade across respondents using metro rail before COVID-19 would prefer to
the region, with developing countries (excluding China) beingshi to other options, mostly personal motor vehicles (TERI,
hit the hardest. Estimates suggested that the overall reduc- 2020). This perception continues, although studies showed
tion in economic activity in early 2020 would have a sizeable early on that infection risk in public transport is relatively low
impact on global freight, leading to a 36% reduction comparedompared to other public places, such as o ices, gyms, schools
to pre-COVID levels (ITF, 2020a). However, by early 2021, thand music events. In the UK, a study by the national rail safety
cost of shipping containers from China to South America had body found that the risk of contracting COVID on a train was
jumped 443% compared to the median for this route, driven lower than the risk of dying in a road accident. With appropriate
amongst other factors by a shortage of containers and ships measures, especially wearing masks, this risk decreases even
caused by the pandemic (UNCTAD, 2021). As in other countrfagther (UITP, 2020).
the increase in e-commerce spending and demand for door-
to-door logistics solutions is expected to drive demand in AsidNational funding and support programmes will be crucial for
(DHL, 2021). the financial sustainability of public transport (ITF, 2021a) and
to cover the additional cost of implementing hygiene meas-
Published by the Association of Southeast Asian Nations ures (UITP, 2020). Clear policies that favour public transport,
(ASEAN), the COVID-19 Recovery Guidelines for Resilient arichproved hygiene solutions and good communication will be
Sustainable International Road Freight Transport Connectivitymportant for reviving and expanding ridership. Public informa-
in ASEAN identify the establishment of a regional communication campaigns should focus on debunking the myths around
tion platform as a priority response to the COVID-19 pandemipublic transport, and emphasise it as a safe mode of travel for
together with accelerated implementation of existing ASEAN passengers.
agreements and regional and transport cooperation instru-
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Myth 2: Recovery packages focusing on sustainable transport|

will not yield employment and jobs

COVID-19 pandemic has altered the on airlines and automotive industry
financing landscape, increased the (ADB, 2020). New research suggestsﬁ that
financing gap for green infrastructure. investing in public and active transport
Many governments feel the need to  can create up to 21 times more jobs than
support established industries, despiteinvesting in road infrastructure while :
their negative e ects on climate, healthreducing long-term maintenance costfs
or social justice. and improving health, safety and equal
access. Similarly, investment in EV :
The IEA estimates that the employmeninfrastructure can create local jobs,
e ect of recovery programs in the transwhich is especially interesting for _
port sector is highest for investments countries without a traditional automa-
in walking and cycling infrastructure  tive industry, although not to the same
and for charging stations. Neverthelessextent as active and public transport
many recovery packages concentrate (WRI, 2021). :

Figure 13:
Share of ‘green’ transport investment in recovery-package
spending on transport

B 30% Public transport stabilization
o5 P

26% Rail construction and services

$298 bil. $130 bil.
Stimulus to Stimulus to

22% Electric vehicles and zero-emission fuels
Transport Green Transport

18% Green aviatopn/maritime support

4% Active transport

*Source: WRI
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Active mobility has gained momentum, which can be is dedicated to the stabilisation of public transport systems.
leveraged. There is somevidencethat people a& shiing The large majority, comprising 56%, is dedicated to ‘grey
away from using private motorised vehicles to walking and  transport’, including aviation and ICE vehicle manufacturing
cycling Beijing for example, saw a near doubling in bikeshare bailouts without conditionality, tax repeals, emission standard
usage a er the lockdown was li ed. Cities can leverage the shrollbacks and road construction (WRI, 2021). This is a lost

to walking and cycling by making emergency infrastructure  opportunity.

permanent and creating safer pedestrian and cycling environ-

ments. Simultaneously, the use of invisible infrastructure, suclbovernment recovery strategies must leverage their resources
as low speed limits and pedestrian-oriented tra ic signals, carto attract investment in transport decarbonisation from various

strengthen this approach (ITF, 2021). non-public sources, including public—private partnerships,
financial institutions (pension funds, commercial banks, etc.)
The sale of personal motor vehicles may resume to and capital markets (ADB, 2020).

pre-COVID-19 levelsThe sale of new and used personal

motor vehicles is expected to return to pre-pandemic levels. Massive change can be triggered if neededThe large

In China, for instance, sales had already rebounded beyond recovery investments and the rapid changes in behaviour
2019 levels by June 2020. Also, electric cars sales have beerobserved over the last year demonstrate that fast change is
more stable, and are expected to be higher than in 2019. Newpossible. The challenge now is how to harness these
studies suggest that motorisation may have gone back to or experiences to move from ‘change by disaster’ to ‘change by
even exceeded pre-COVID levels in cities around the world design®

(ITF, 2020D).

Reducing fossil fuel subsidies can provide substantial resources
The pandemic has strongly impacted 2020 global and for the transition to low-carbon transport systems. In 2019, total
regional GHG emissions from the sector, but without fossil fuel subsidies in China, for example, were 50% higher than

additional action, transport emissions growth is expected energy-related spending during the COVID pandemic. Indone-
to resume. It is very likely that those who moved from public sia, for its part, spent US$19 billion on fossil fuel subsidies in
transport to personal vehicles during the pandemic will contin2019, compared to only US$823 million in response to COVID
ue using these vehicles in favour of public transport or active (Energypolicytracker.org, 2021; Garcia-Herrero & Tagliapietra,
mobility options, especially if the vehicle was newly purchase@021). So, while budgets allocated to recovery measures appear

due to fear of infection. huge, fossil fuel subsidies are equally large, representing signifi-
cant shares of GDP in many countries (IEA, 2021a). Additionally,
The ongoing COVID-19 recovery packages can move carbon pricing instruments not only steer demand, but can

things in the right direction. The ongoing pandemic recovery provide additional government revenue that can be invested in
packages represent unprecedented levels of public investmeritirther transformation measures. In both cases, some share of
that can be channelled towards decarbonising transport. At thieinds should be used to minimise the harmful social e ects of
global level, so far only 1.5% of recovery spending devoted tdncreased energy prices.

transport is allocated to improving active transport while 13%

24Quiote from Dr. Lisa Ruhrort during Transport and Climate Change Week.
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Some trends that can hinder
decarbonisation

Shi ing age structures will require special attention. The e ects of e-commerce depend on the amount of bun-
As the population in some parts of Asia continues to age, dling and the volume and mode of private transport that
UNESCAP estimates that by 2050-fbheof the population is replaced. Increasing online trade, especially when combined

in the Asia Pacific region will be over 65, up from 11.2% in 200&h cost-free delivery and distributed warehouses, has the
(UNESCAP, 2013). In some countries, the share could be as pigfiential to increase freight activity. E-commerce retailers are
as one-third (Rep. of Korea, Singapore). Countries like Japanincreasingly active as logistics service providers. In the early
are retrofitting and designing their transport infrastructure andyears of e-commerce, online purchases concentrated on items
services to comply with the needs of the elderly (ITF, 2020c). unavailable in the consumers’ area (ITF, 2019). Today, partly

A focus on road safety is needed for seniors. Moreover, publi@as the result of the COVID pandemic, people have also been
transport options may be more di icult to use for seniors if notbuying day-to-day products and groceries. Technology develop-
properly designed, and new mobility solutions may be more ments — such as the ‘Internet of Things’ — could see household
diicult to access for generations that did not grow up with ~ appliances automatically re-order products, further increas-

smart phones and the internet. ing freight activity, especially if unbundled and supported by

automated vehicles and drone deliveries. E ects on sustaina-
Increasing incomes and better roads encourage private bility will depend on the distance of individual shipments, the
motorisation. In developing parts of Asia, larger cars, mini- amount of delivery bundling and the reduction in the volume
buses, pick-ups and light-duty trucks for the transport of and mode of private transport for shopping.

multiple people are common, but private car ownership is
still low. As the economy develops, more people will be able The demand for transport is growing amid increases in
to own a car (PwC, 2015). Section 4.1 shows that motorisatioglobal and regional trade. Today, 70% of international trans-
is linked to economic growth and individual income. The port is by sea. The total demand for maritime freight roughly
increasing availability of disposable income, improved con- doubled over the past two decades, while other modes have
venience through more and better road systems and concernseen more moderate increases. With current trade and growth
about safety when walking and cycling, have motivated more patterns, total demand is expected to more than double by
and more people to buy their own vehicle. Higher incomes ar2050 (ITF, 2021b).
also allowing more people to travel by air.

Urbanisation puts pressure on urban planners to ensure
Vehicle weight keeps increasing. There is a clear preference safe, healthy and timely mobility. As city populations grow,
for larger and more luxurious cars and SUVs (PwC, 2015). Int@imsport planners must struggle to ensure that all socio-eco-
na, for example, sales of SUVs and crossovers reached a shareroic groups have equal mobility access. In contrast to rural
46.6%in September 2020. Additionally, the weight of individugbopulations, people in cities also face higher risks with regard
models has increased over time. These developments o set the air pollution and vehicle safety. The share of people living in
e iciency improvements achieved through technological ad- urban areas in Asia has already grown from under one-third in
vances. Reducing vehicle weight and/or reducing vehicle wei@890 to just over half in 2020. By 2050, two out of three people in
per passenger through ride sharing can result in substantial Asia are expected to live in urban areas (UNDESA, 2014).
reductions of GHG emissions (OECD/ITF, 2017), while lowering
fuel costs, air pollution and road usage.
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Trends that make decarbonisation
easier

Electrification is growing rapidly in many Asian coun-

tries, especially among two- and three wheelers. Electric
two-wheeler fleets are growing, especially in China and India,
which had 300 million and 0.6 million two-wheelers,
respectively, in 2019. The fleet of electric three-wheelers stands
at 50 million in China and 1.5 million in India. The electric bus
market is dominated by China, with almost 600,000 buses and
a sales share of 27%. The sale of electric buses increased in
Japan by almost 200% (most of them fuel-cell vehicles) and in
the Republic of Korea by 470% (most of them battery-electric
vehicles) (IEA, 2021b). India now provides support for electrifi-
cation under its FAME Il scheme, which aims to support 7,000
electric buses.

Electric car sales have grown exponentially over the past 15

years, starting from practically zero and reaching a global stock

of 10 million passenger cars at the end of 2020, the vast majority

of which are located in the US and China. China still has the

largest fleet, although in 2020 sales in Europe exceeded those of

China for the first time. Japan is the only exception, which hag he fuel e iciency of motor vehicles has improved in

seen decreasing sales and stock since peaking in 2017. Electgcent years and will continue to do so. Fuel e iciency and
truck sales are still low, but growing, with an increasing diversiiseenhouse gas emission standards are a major driver of this

of models across all segments, including medium- trend (ICCT, 2020a). Even countries that do not have their own

and heavy-duty trucks (IEA, 2021b). e iciency standards a o en a ected, as standards elsewhere
impact the availability of vehicles, especially when a large share

The success of electrification is based on a mix of policy of vehicles are used imports. E iciency labelling has also helped

interventions and technological advancements that reduce to make fuel e iciency a factor when deciding what vehicle to
the total cost of owning an electric vehicle and that provide purchase. For passenger vehicles, however, the e iciency gains
extended range, faster charging and an increased range of of recent decades have been largely outweighed by increasing
models. A recent study looking at di erent models in China, vehicle weight (OECD/ITF, 2017).

Japan and the Republic of Korea found that electric alternatives

had lower total costs of ownership for most models with low Moving from global to regional supply chains could reduce
mileage and all models for high mileage use (avicenne Energglobal freight activity. TheRegional Comprehensive Economic
2021). Electrification also o ers a good opportunity for coun- Partnershipwas signed in November 2020 and consists of ten
tries to build out their own electric vehicle industry. Together Southeast Asian countries along with South Korea, China,
with the needed investment in and maintenance of charging Japan, Australia and New Zealand, covering nearly a third of
infrastructure, this can provide new industrial opportunities, the global economy. This will have important implications for
especially for countries without a traditional automotive industryrade in the region, especially given the likely restructuring of
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global value chains to make them more resilient in the wake Reduced fossil fuel demand could reduce maritime trade

of the COVID pandemi.‘nearshoring’ or ‘reshoring’ strategy volumes. Under current policies, coal demand is expected to
with less trans-continental and more regional or local supply drop 25% below 2020 levels by 2050, and could drop to 50% if
chains will shorten the average transport distance. In con-  current pledges are achieved and up to 90% in a net-zero world.
junction with the new Framework Agreement on Facilitation Oil and gas demand is expected to remain high under current
of Cross-border Paperless Trade in Asia and the Pacific, whicpolicies, but to decline if pledges are implemented, although
came into force on 20 February 2021, the new trade agreememit as drastically as coal (IEA, 2021d). Reduced demand will

is likely to increase trade volumes within the region (UNESCA#duce transport for coal, oil and gas (Halim et al., 2018),

2020). although some of this may be o set by trade in hydrogen.




Teleworking can reduce travel demand, and increased The scaled-up adoption of 3D printing could massively
flexibility in working hours can reduce peak demand. disrupt traditional manufacturing processes and trade

Working from home is not new — it was common as early as patterns. The ability to easily produce intermediate prod-

the 1970s. However, modern internet and ICT technologies haeés or certain consumer goods could reduce world trade and
made it easier and more acceptable. Teleworking uptake varig&emand for freight. Adoption rates will depend on many factors,
substantially depending on region, sector, social conventions but under the assumption of mass adoption the technology
and skill levels and — before COVID — was most prevalent in ineuld reduce freight C@y 27% by 2050 relative to the current
dustrialised countries. Especially in urban centres, widespreagolicy scenario (ITF, 2019). However, the economic and social
teleworking can reduce travel demand, especially at peak tim@spacts of the mass adoption of 3D printing need to be consid-
thereby reducing congestion, accidents and emissions (ITF, ered and the negative e ects must be mitigated where possible.
2019). Positive experiences during the pandemic could keep Economies relying on cheap labour will be especially a ected,
teleworking levels high. However, its e ects on non-work- and will require significant investment in human capital

related trips will need to be considered, because additional (UNESCAP, 2020).

trips for shopping or dropping o children may lead to reduced

e ectiveness. On the other hand, increased flexibility in work-

ing hours can reduce peak tra ic, congestion and demand for

additional transport infrastructure.
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5.3

Trends that could go both ways

‘New mobility’ has improved transport access, but it is High-speed rail can serve as an alternative for flights but
not automatically low-carbon. A wide range of di erent maybe come at a high cost.High-speed rail is not new and

technology-driven concepts falls under the term ‘new mobilitywas first used in Japan in the 1960s, with speeds of around 300

Some of these, such as ride-hailing, move ordering to more km/h. The uptake of the technology will largely depend on cost

flexible mobile phone apps, but they build on more traditionaldevelopments, the willingness of customers to pay for extra

services, such as taxis, and are essentially the same. Vehiclespeed and the cost of competing modes, especially short-haul

sharing is not a new concept, but instead of the conventional flights. High-speed rail can provide an alternative to planes or

rental, the new services work through apps, include bikes andtars, especially for medium-length distances.

scooters, are more flexible andcar en more conveniently

located. All these services, with or without drivers, can reducelltra-high-speed rail systems based on electro-magnetic

the number of vehicles produced, reduce the need for parkingsystems can theoretically operate at speeds between 500 km/h

space and fill gaps in public transport, but they should not be (Maglevs) and 1,200 km/h (Hyperloops). Ultra-high-speed

designed to replace public transport, walking or cycling. rail systems could potentially improve regional accessibility.
Ridership would shi from traditional rail, car and short-haul

Women, for example, constitute a majority of the user base fditights. The impact on GHG emissions is projected to be low and

new mobility services in Indonesia, with nine percent of womenmithin Asia mostly concentrated in China and India (ITF, 2019).

in Indonesia saying that they would have been unable to covéerhe high investment cost of ultra-high-speed rail systems can

their transport needs without it. In addition, identifying ways potentially use up funds in lower income countries that could

of recruiting and retaining more women drivers could create be deployed more e ectively for other measures.

non-traditional sources of income and asset ownership for

women (IFC, 2018). However, new mobility services have als8lowly but surely, electricity generation is decarbonising

seen incidents of violence and harassment against women, aimdmost countries in Asia, but the overall picture is still

as in public transport clear steps are needed to make womenmixed. Power systems are increasingly incorporating renew-

safe. able energy thanks to new policies and the decreasing cost of
renewables, especially solar power. Globally, the CO intensity

Another form of mobility is app-based and aims at pooling  of power generation in 2020 — the CO emissions per unit of

ridership. In both cases, modern ICT technology, data and electricity produced — was around 91% of the intensity that

appropriate regulatory frameworks are essential. prevailed in 2000. In Asia, most countries have also decreased
their intensity. Nepal has almost fully decarbonised its power
Autonomous driving will only support decarbonisation sector and Singapore reduced its CO intensity by 50% between

in combination with shared and electric mobility. Over the 2000 and 2020. However, some countries have also registered
past years, industry has been developing vehicles with auto- increases in carbon intensity. Vietham has experienced the larg-
mated driving functions, starting from driver support systems est increase, with intensity rising 50% in 2000—2020. Increases in
to fully autonomously operating vehicles. Automatisation is  carbon intensity — albeit of a lower level — can also be observed
expected to improve access and increase e iciency and road in the Philippines, Sri Lanka, Malaysia, Japan and Indonesia
security. But experts are divided on whether these positive (IEA, n.d.). Japan and Malaysia, by contrast, have managed to
e ects can in fact be achieved and caution against potential reduce their carbon intensity over the past few years. To be
negative e ects such as increased transport volume and a mosere, when combined with growing electrification, increases in
away from public transport, especially for autonomous cars carbon intensity stand to undermine decarbonisation e orts in
(Hochfeld et al., 2020; UCDavis & ITDP, 2017). By contrast, thige transport sector.

autonomous use of rideshare services and public transport can

significantly reduce overall system costs (UCDavis & ITDP, 2017).
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6. What is needed to get to zero-carbon transport

6.1
Ensuring a just transition of the
economy is essential

As new products and technologies enter the market, old onesfor the transport sector. To bu er negative e ects and avoid

are replaced and sometimes whole industries vanish. The  social unrest, it is important that the transitions are equitable

consequences can be especially disruptive if thect large and just. They must involve the “deliberate e ort to plan for and

shares of the population or if they are concentrated in specifianvest in a transition to environmentally and socially sustaina-

regions where much of the economy was dependent on theseble jobs, sectors and economies” (Just Transition Centre, 2017).

industries. Such transitions happen naturally over time and are

o en spurred by technological development. But they can alsdraking stock is the foundation of a just transition. The

be triggered by conscious policy decisions. transformation to zero-carbon mobility systems will require
drastic changes for the suppliers of vehicles and transport ser-

When transitions are based on policy, the intended positive vices, though it will also impact the mobility options available

e ects can come with a range of risks for di erent stakeholdergo everybody. Some policy instruments to achieve the transfor-

Some are based on the way the new system is envisaged. Fomation will have unintended consequences. Assessing these

instance, one type of transition might make certain industries erects and their impact on di erent areas of society is crucial to

job types obsolete. Another might have regulation and price ifinding tailored solutions that mitigate negative developments

struments that negatively impact the poor or specific businessand create a more equitable and sustainable system (Conway

es. Figure 14 highlights some of the most common risks releveinal., 2017).

Figure 14:
The risks of moving to zero-carbon transport systems

Vision for a zero-GHG Policy instruments
mobility system to transition to new system

Supply industries Supply services
Automotive, petroleum Transport operators

!

* Jobs « Cost « Cost & distributional
* Investment « Investment e ects

* Tax revenue « Know-how  Availability

* Know-how « Convenience

Source: Authors’ illustration based on Conway et al. (2017), ILO (2019), Just Transition Centre (2017)

51



Using the transition to create a more just and equitable investing in road infrastructure. EV infrastructure development
system will increase support. Current transport systems and the manufacture of electric vehicles can create new local
are far from just and equitable. Many, especially lower incomegobs, which is especially interesting for countries without an
countries in Asia still have high shares of the population with automotive industry (WRI, 2021). Refineries can find new
inadequate access to transport and, by extension, to jobs andopportunities in the co-processing of advanced alternative fuels
essential services such as healthcare and education. Existing(IEA Bioenergy, 2019) and use their expertise to move towards
fossil-fuel centred systems mostly benefit the richer and malethe exclusive production of advanced biofuels. The automotive
adult segments of the population, as shown in Indonesia’s  industry can find new business models in areas such as
self-report on fossil fuel subsidies (Republic of Indonesia, 201@pbility services, battery rental and grid stability that provide
while poorer households and women bear higher risks from on-going revenue streams instead of anesales. Traditional
related health and safety problems. Creating future systems manufacturers, such as Toyota and Hyundai, as well as start-
that address these issues will motivate thinking on how to  ups are already launching subscription-based car services
overcome transition risks. We need to start thinkiog about  (McKinsey, 2021).

those systems and how to make them an integral part of the

transition process. Small and medium businesses require specific support.
Large companies o en have the means to become early adop-
Turning risks to opportunities by transforming the ters of new technologies. While some smaller businesses are

transport industry. The transition requires large investments more flexible, many lack the finance, skills and capacity needed
in new industries and sustainable infrastructure with opportu-to capture new opportunities arising from the transition. Here
nities for job creation and economic growth (ILO, 2015). Invesadditional support may be required, tailored to the specific
ment in public and active transport can create more jobs thanneeds of a ected business groups.
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“Managed well, transitions to
environmentally and socially
sustainable economies can become
a strong driver of job creation,

job upgrading, social justice and
poverty eradication.”

ILO (2015)

Myth 3: Decarbonising transport will cost jobs

The automobile industry is responsible folLO has estimated the employment oppor-

between 4 and 11 per cent of GDP in Asidmnities that will result from the transition :

countries. Decarbonising the energy and to green and healthy transport in Europeé

transport sector can create new jobs in thand Central Asia by 2030. It found that ve-

Asia-Pacific region, which already accountscle electrification targets would predoms

for more than 5.8 million jobs in renewabléantly benefit Asia due to its dominance:

energy, or approximately 60 per cent of tha the manufacturing of electric compo-

9.8 million employed in the sector world- nents and batteries. The introduction of :

wide (with 40 per cent in China and arouna voluntary or mandatory target to make :

9 per cent in India). 50 per cent of all new vehicles fully electric
and to ban internal combustion engines fbr

The ILO has estimated that by 2030 an adight commercial vehicles would generate

ditional 14.2 million (net) green jobs couldaround 7 million and 7.3 million jobs in

be generated in the Asia—Pacific region, Europe and Central Asia, respectively (ILO

provided that @untries shi to renewable 2020).

energy sources, that energy e iciency

standards are increased in building and

construction and that transportation shi s

to (renewable) electric sources (ILO, 2019).



Stakeholder dialogue, social protection measures and Transition funds can help communities move beyond

funds for a ected communities are needed for a just fossil fuel industries. Governments can expect the private
transition. These tools can help further climate ambition and sector to contribute to the initial transition costs, but public
ensure that the longer-term opportunities of a just transition funds will be needed to help areas where the economic impact
can be realised while minimising negative shertt e ects. of fossil fuel industries is high (Conway et al., 2017). If funds are
They complement the required macroeconomic, industrial, to be successful in the long-term, they must go towards meas-
sectoral and labour policies that enable the transformation  ures supported by the a ected communities (Rosemberg, 2017).
towards a zero-carbon transport system (ILO, 2015).

Stakeholder dialogue is key. A ected communities and
stakeholder groups must have a seat at the table, working 6.2

together with industry, businesses, environmental groups andTeChnical and behavioural Changes

government to bring together industrial strategy, innovation,

deployment of clean technologies and investment in green can get us Where we want to 90,

infrastructure, along with the measures we need to smooth provided we act fast
out the transition (Conway et al., 2017; Just Transition Centre,

2017). Bringing on board representatives of groups that face
disadvantages in the current system, such as women, the  Getting close to zero emissions in the transport sector
elderly and those with disabilities, will enable future systems by 2050 is technically feasible. While many 1.5°C decarboni-

that are safer, more equitable and accessible for all. sation scenarios still assume substantial GHG emissions from
transport in 2050 (ICCT, 2020b; OECD/ITF, 2021a), more recent
Protecting individuals that are adversely a ected will scenarios envision deeper reductions. According to the IEA’s

require training and social security systems. Workers that  Net Zero Scenaritransport emissions in 2050 can fall to

are set to lose their jobs — for example, in the petroleum indu$3.7 Gt CCe, including GHG emissions from the generation

try — need skills that allow them to find work in other sectors. of electricity used in transport with existing technologies

Especially where current work is largely based on unskilled (IEA, 2021c). A recent scenario for the transport sector devel-

labour, measures are needed to strengthen the educational oped on behalf of the Transforming Urban Mobility Initiative

and vocational system and provide re-training opportunities. (TUMI) envisions the achievement of zero emissions by 2050

Conversations about the right measures should involve a ectegithout the need for removals (Teske et al., 2021).

workers and take into account their preferences and aspirations

(Conway et al., 2017; Rosemberg, 2017). Activities to reduce GHG emissions in the transport sector are
0 en characterised using thAvoid—Shi —Improve (ASI)

Modern low-carbon technologies, such as EVs, can provide framework. ‘Avoid’ solutions aim to reduce the need for

opportunities for higher-skilled work, while additional jobs in transport activity by avoiding trips and reducing trip length,

infrastructure construction and transport operation o er while ‘shi’ solutions work to enhance levels in the use of more
lower-skill work. It is important to ensure that women have e icient and sustainable modes of transport, thus creating a
the same opportunities in capacity building activities for change in mobility patterns. For instance, many Asian countries

these future technologies and that incentives are tailored to today have high shares of public transport, walking and cycling,

suit the diverse needs of women and other groups (ILO, 2015nostly because of the large number of people who cannot af-
ford private motor vehicles. The goal here must be to maintain
such high shares, but make it a choice rather than a necessity.
‘Improve’ solutions aim to make remaining vehicles more
e icient and capable of running on low-carbon or zero-energy
sources (Agora Verkehrswende et al., 2018; SLoCaT, 2018).
Figure 15 provides an overview of the technical and behavioural
measures needed to get there.
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6. What is needed to get to zero-carbon transport

“The bottom line is that a sector that is almost exclusively
dependent on a single energy source, petroleum, operating on
infrastructure that represents trillions of dollars of investment
over many decades, must change substantially in little more
than a generation.”

ICCT (2020b)

Figure 15:
Overview of technical and behavioural solutions to decarbonise transport
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Source: Author’s illustration based on IEA (2021c), ITF (2021b), SLOCAT (2021), TDA (2018), Teske et al. (2021).
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Sustainable urban planning is key for cities in Asia. Shi ing freight to rail, waterways and short-sea shipping

There are many well-established solutions for sustainable is essential. Rail and waterways are the most carbon e icient
urban mobility planning, such as transit-oriented-develop-  modes of freight transport, and they also reduce air pollution
ment (TOD). Implementing them with require a two-pronged and congestion. Supporting a shi requires substantial increase
approach: managing growth in large mega-cities as well as in infrastructure investment (ITF, 2019) for expansion as well as
guiding the growth of small and medium-sized cities. Nationalthe establishment of multi-modal hubs that make transfer to
legislation and budgets need to support cities in planning andlast-mile delivery vehicles e icient. In India, for example, modal

implementing low-carbon urban development. shi of freight to rail could potentially reduce freight emissions

by 46% by 2050 (TERI, 2021). Similarly, a shi to coastal and
Some proven measures to increase the sustainability inland shipping is a mitigation measure in Vietnam’s NDC and in
of freight are in the interest of freight operators and its National Green Growth Strategy.

customers. These include improving load factors, reducing the

empty running of trucks, optimising routing and reducing the Remaining vehicles will need to be as eicient as possible

energy needs of vehicles. All of these measures make operatarsl only as heavy as needed Even with dramatic systematic
more competitive and reduce prices for customers, but their changes it is predicted that more than 1.5 billion internal
potential is not yet fully utilized (ITF, 2019). Truck ownership isombustion engine (ICE) vehicles will be sold globally over the

o en highly fragmented — many operators own only one truck,next 30 years. To enable full decarbonisation, these vehicles

so the implementation of optimisation measures is challengingeed to be as e icient as possible (ICCT, 2020b). At the moment,

and reliant on close engagement. vehicle mass for passenger cars is steadily increasing, which
counters technological improvements in energy e iciency.

Promoting shared transport and active mobility while This means promoting vehicles that are suited to usage contexts

making individual motorised transport less attractive and discouraging oversized vehicles. With the practice of

is essential. To promote rail, public & shared transport and  exporting used cars to lower income countries, impacts from
active mobility, a two-pronged approach will be most e ective:vehicles need to be seen over their entire lifetimes, and e ects
the coverage, frequency and quality of service must be on sustainability in recipient countries need to be considered.
enhanced and combined with measures that discourage

individual motor transport. Examples include ICE bans in

cities, limiting vehicle registration or use, zone or road-based

congestion charges, road taxes, parking management and fiscal

incentives.
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Myth 4: New mobility is always ‘green’

The recent ‘sharing economy’ boom On the one hand, TNCs can serve as anes that would otherwise have been
is expected to revolutionise urban tranglexible supplemental mobility option made by walking, cycling, PT or would:
port systems and enable easy access tor transit riders in case of emergency not have been made at all. Even for TNC
goods and opportunities. The sharing and in areas with no or low transit trips in place of private vehicle trips,
economy aims to boost e iciency and services, while also o ering a similar  the miles in private vehicles taken o th@a
flexibility by providing access to — but cheaper alternative to reliance on road are far outweighed by TNC vehicle
instead of ownership of — underused private vehicles. On the other hand, miles due to the substantial quantity of:
goods and services, coordinated TNCs may squeeze out public transit dead miles (miles travelled without a :
through web-based applications. Built by o ering easy-access to on-demand passenger) accrued by the latter. Deadé
on the concept of the sharing economymobility services, leading to more miles account for at least 40.8% of TNC
transportation network companies congestion, more travel and lower miles (Diao et al., 2021). :
(TNCs) have emerged as a new mode mdissenger occupancy rates on the road.

transport that has significantly a ected This highlights the need for careful :
urban mobility in the past decade, A study by the SMART Lab at the Massegulation and incentive schemes if new
even though TNC trips remain a small chusetts Institute of Technology, using mobility services are to complement :
fraction of the overall miles travelled. survey data from several US cities, foupdblic transport and reduce the amount

that approximately half of TNC trips aref private motorised vehicles on the
road.

Electrification plays a central role in decarbonising road synthetic fuels. For ships and airplanes, direct electrification
vehicles. There is a broad consensus on the need for the is an option for smaller vessels and shorter distances. As with
direct electrification of light-duty vehicles, including two- and freight, the technology options are less clear, require more
three-wheelers, as well as light trucks. In China, for example,upfront investment and are not yet cost-competitive.

many types of battery-electric alternatives are expected to be

cost-competitive before 2030, or even earlier provided that th&he electrification of road transport will require a charging
right support schemes are in place (ICCT, 2021a). For heavy-infrastructure, the integration of charging into power grids,
duty trucks, the direct use of battery electricity may need to band systems to reuse and recycle batteries. Managing charging
supported through fuel cells and alternative fuels, but recent patterns will play an important role in integrating renewable
studies show that in Europe, under existing policies, electric electricity with electric mobility, as will ICT technology in
tractor-trailers for heavy long-distance hauling can achieve delivering flexibility and ensuring grid stability (IEA, 2020).
cost parity with their diesel counterparts over the next five yedrdgrastructure requirements for other solutions, such as fuel
(ICCT, 2021b). However, there are still other technology optiooslls or ammonia for shipping,eadi erent and will soon

on the table for heavy-duty vehicles, including fuel cells, require decisions regarded the preferred future technology.
catenary or on-road charging and the use of renewable-based
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Myth 5: Electric vehicles are the magic bullet

The rising CO emissions in Asia’s An assessment by the World Bank on Alternatively, transport sector emissioné
transport sector are linked to a growingdi erent pathways to the decarboni-  in 2050 would be less than 15% of the :
population with increasing disposable sation of China’s road transport sector current level if China reduced its motor-
incomes and near-total reliance on revealed that even with an EV market isation rate and achieved an aggressive
fossil fuels (ADB, n.d.). Electric vehicleshare of over 80 percent, a full energy market share of EVs (the green solid '
and the share of energy generated frortransition to renewable sources by line in Figure 18). With this scenario,
renewable sources will play a key role 2050 and soaring motorisation rates, achieving net zero by 2060 would be :
in decarbonising the transport sector. transport emissions would still be aboutnore feasible. The emission reductions
However, electrification alone will not half of their current level (red solid line that can be achieved through slower '
su ice to achieve zero-carbon transporin Figure 18). While an improvement motorisation can be higher than what :
from the status quo, it would be far ~ can be delivered by an aggressive EV :
from carbon neutrality, which China hasarket strategy alone. When it comes :
pledged to reach by 2060. This also daesdecarbonising the transport sector, '
not consider the impacts of increasing electrification is necessary but not
motorisation on road safety, space su icient.
allocation in cities, accessibility, and
congestion.

Figure 16:
Well-to-wheel GHG emissions from road tansport in China under di erent scenarios
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Rail electrification is equally important, but reggia di erent  Alternative low-carbon fuels are a key element in decar-
infrastructure and deals with fewer individual operators. It hasbonising aviation and maritime transport. The availability
the potential to substantially reduce emissions, especially for of sustainably produced biofuels and renewable electricity-
long-distance passenger transport and freight, where direct based hydrogen, ammonia and electrofuels, including sustain-
electrification remains a challenge. Rail electric infrastructure able aviation fuel, is limited and should be concentrated to use
can also serve other vehicles. For example, train stations cancases where other options, such as the direct use of electricity,
provide charging points for buses or shared micro-mobility. is either economically or technically unfeasible (ICCT, 2020b).
Electrification for aviation and shipping is still in its infancy,

High levels of electrification reduce air pollution, particu- but the first electric ferries are operating in Europe,iar2)20
larly in cities, but need to be supported by avoid-and-shi a fleet of 8 vessels was launched in Bangiiokg with proto-
measures to address congestion and safety concerns A types for short-distance planes. Full electrification will mostly

strong focus on technology can lead to a system that does noplay a role in domestic and regional transport with lighter ships/

necessarily address congestion, access and equity challengesajrplanes, while the rest will rely largely on alternative fuels and

leaving behind population groups that cannot a ord to buy e iciency measures for decarbonisation.

their own motor vehicles. Only a balanced approach across the

ASI framework will be able to address these challenges whileRemaining energy use will need to be renewable.Using

decarbonising the sector through the large-scale improvementore e icient modes of transport and reducing the energy

of demand management, urban planning and shared mobilityneeds for individual vehicles are essential measures to enable

solutions. Countries in Asia have made strides in this directio@. high penetration of renewable energy sources. As transport

Consider the expansion of high-speed rail in Clwh&h plans sector demand grows, electricity needs to move towards the

to cover 40,000 km of linesIndia’s goal of building metro-rail generation of renewable electricity. Across Asia, grid emission

systems in 100 cities. factors vary substantially based on the share of fossil fuels —
particularly coal — in electricity generation (IEA, 2018). Plans are
targets for the expansion of renewable electricity also have an
important impact on grid emission factors. So far, only China,
Singapore and a few other countries in the region have man-
aged to continuously decrease their grid emission factor since
the year 2000. Th&lasgow Climate Pat the first international
treaty to call for the phase-down of unabated coal and a phase-
out of fossil fuel subsidies. This can provide new momentum for
delivering renewable power in the transport sector.







6. What is needed to get to zero-carbon transport

6.3
Actions need to be embedded in a
consistent framework

Implementing actions without a long-term vision and Strategies need to be translated into concrete policies,
strategy risks higher costs later and stranded assets. while governance mechanisms, actions and regulations

It is essential that each country develop a long-term vision need to build on a strategic foundation. Figure 17 illustrates
of a future mobility system in line with the country’s overall  the elements of a framework to support the successful imple-
decarbonisation strategy. This will need to be driven by climat@entation of zero-carbon, sustainable mobility systems. Robust
change mitigation and adaptation considerations as well as byvidence and information are key for successful policies, as
improving access, liveability and employment. A modern, justare the active engagement of stakeholder groups and e orts
and competitive zero-carbon transport ecosystem by mid-  to inform the broader public about planned changes and their
century requires careful planning. The underlying strategies —e ects. All of this will require additional capacity at multiple
shiing to more e icient transport modes and to the increased levels and will involve government o icials, experts, transport
use of electricity, biofuels and synthetic fuels — require much operators, drivers and workers.

greater integration across the energy and land-use sectors.

Figure 17:
Policy and action framework for decarbonising transport

Vision Active engagement with all stakeholder groups
Experts, industry, business, unions, civil society (incl. gender, disabilities, health, safety)
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Figure 18:

Policy instruments to support decarbonisation in transport

Pricing & economic instruments

Vehicle purchase

e Abolish personal
vehicle favour-
ing taxation and
benefits

« Purchase taxation
(e.g. ‘bonus/malus’)

Cross-cutting

¢ Financial instru-
ments to de-risk

Vehicle use

* Abolish fossil fuel
subsidies

e Carbon tax for road
vehicles

¢ Inclusion of trans-
port in emissions
trading systems

* Road charging &
tolls

» Congestion pricing

Disincentives for

private vehicles

« Parking regulation
& enforcement

* Restricted access
to zones / vehicle
restriction schemes

¢ Speed limitations

* Regulation ena-
bling express lanes

Support to shared

options

* Incentives or direct
investment in
infrastructure

Public transport
reform & incentives
for optimised rout-
ing & frequency

* Subsidies for ride-

private investment Parking pricing
* Aviation fuel tax

* Environmentally
di erentiated port
pricing

Information, education & awareness raising

» National awareness raising/marketing
campaigns

* Provision of real-time information through
online services (for public & shared mobility
and logistics)

» Research & development for locally adapted
solutions

« Training of operators & drivers

Support mechanisms for optimised logistics

» Regulation to enable asset sharing
(information, vehicles, warehousing)

¢ Incentives or direct investment in urban
consolidation centres

« Incentive schemes for intelligent transport
systems

« Initiate and support voluntary business
association programs to reduce emissions
in logistics

Foster integrated planning

» National guidelines for low-carbon
compatible and equitable land-use planning

Cross-cutting instruments

Instruments to support [ Instruments to support
avoid strategies

share transport
options, incl. public
transport

Support for
integrated ticketing
systems

Legal frameworks
to govern new
mobility services

¢ Incentives or direct investment in rail,
waterway and port infrastructure

« Incentives or direct investment in
multi-modal hubs

» Regulatory frameworks for seamless freight
operation across modes (contractual, pricing)

 Incentives or direct investment in
infrastructure

» National regulations & standards for design
« Legal frameworks for bike-sharing

for shared mobility

shi strategies

Support e iciency of vehicles

 \éhicle e iciency standards
« Import regulation based on e iciency
* Mandatory vehicle labelling

« Vehicle & vessel scrappage and retrofit
schemes

Support mechanisms for electric vehicles

& charging infrastructure

Vehicles Charging

» Purchase incentives ¢ Incentives or
« Non-financial direct investment

incentives in charging
(e.g. preferential infrastructure
parking) « Standards for
« Public procurement ~ c€harging
infrastructure

* Mandates for
manufacturers

* Incentives or direct
investment in
electrification of rail

 Standards for
payment schemes

 Flexible electric-
ity pricing for EV
charging

e EV readiness

requirements for
buildings

Support mechanisms for other low-carbon
propulsion systems

As for EVs plus:
» Fuel-blending mandates

 Fuel certification and standardisation based
on carbon intensity

* Guidelines or mandates for life-cycle
evaluation of fuels

¢ Low- and zero emission vehicle mandates

I 'nstruments to support

improve strategies

Source: Author’s illustration based on Agora Verkehrswende et al. (2018), IEA (2021c), ITF (n.d.), and Teske et al. (2021).
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6. What is needed to get to zero-carbon transport

“There is a need for a massive transformation
in the policy maker’s priorities in view of very
small window open in order to attain the
target of net-zero carbon emission to be
achieved in the next 28 years.”

Shri Prakash
The Energy and Resources Institute, India

6.4
Policy instruments to motivate
action are well-established

A broad set of instruments is available that support the Technology can help transition systems. Introducing new
transformation to a zero-carbon transport system. Figure  technology can be an ideal vehicle to review and update

18 identifies the most commonly recommended instruments. governance structures, especially since new technologies such
Some have been implemented and tested in many parts of thas electric vehicles or new mobility systems (e.qg. ride hailing)
world for years with well-established e ectiveness, such as vee en require coordination across sectors and between actors
hicle e iciency standards. Others are newer and will need to hibat have not been collaborating in the past (REN21 & FIA
adapted carefully to local contexts, such as parking regulationSsoundation, 2020). This opens opportunities for institutional

to encourage public transport. Many only work in consolidatedeform and enhanced participation of stakeholders, with much
packages, such incentives to use EV vehicles and support forad the technical know-how and understanding of needs being

charging infrastructure. available only outside of government agencies. Data shar-

ing frameworks and open data of public interest can lead to
Appropriate implementation instruments for local innovative solutions that trigger private sector engagement and
contexts need to be based on a thorough analysis of investment.

existing frameworks. All of these instruments will need to

fit into the existing policy and regulatory framework of the ~ While some policies require careful analysis and prepa-
country. In some cases, existing instruments may need to be ration, there are several no-regret instruments that can

adapted or removed if zero-carbon policy instruments are to be implemented immediately. The task ahead may seem
work. A lack of taxation for certain transport modes, such as daunting, and setting up the necessary framework as illustrated
aviation, distorts the market and makes alternatives, such as in Figure 17 will take some time. But immediate action is need-
rail, less competitive. Likewise, today'’s rigid electricity pricing ed, and it is possible without compromising future decisions on
can hinder the implementation of innovative charging infra- where to go. Figure 19 highlights some of the options.

structure that supports grid balancing.

Figure 19:
No-regret instruments for immediate action

Support mechanisms
for electric vehicles &

Removing fossil fuel Fostering integrated Increase vehicle
subsidies planning e iciency & reduce
vehicle mass

charging infrastructure

Irrespective of future Integrating planning of Public transport will form In the transition to a ze- Other technologies may
technology choices, fossil mobility with land-use and the backbone of zero-car- ro-carbon transport system  be selected for specific
fuel subsidies distort the economic development bon mobility, so fast expan- = all vehicles need to be as transport segments, but
market towards high-pol- provides multiple benefits sion and improvement of e icient as possible to electric vehicles will form
luting solutions. Removal in avoided congestion, im- services is key to success ensure enough renewable the majority of the future
will make all low-carbon proved access, and reduced and can in the first step energy can be produced 2-/3-wheeler, car and bus
solutions more competi- air pollution. E ects are not  largely build on improving to power them. It also fleets. Getting ready now
tive, but will a ect people immediate, but e orts will existing systems. provides quick reductions will enable a smooth and
and businesses and needs  need to start now to enable and comes at low financial  just transition.

to be carefully supported the sustainability of future cost to public budgets.

by just-transition measures  systems.
to mitigate negative e ects.
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7. What is holding back action

7.1
Methodology

The main objective of this report is to highlight key

of the identified blind spots. Some strategies address multiple

opportunities and challanges associated with achieving zero blind spots and can thus deliver critical momentum for required
carbon transport in Asia by 2050. It also formulates clear andtransformation. These strategies are reflected on in section 8.2

practical recommendations on how to tackle areas where
strategy development, discussion and action is lacking —
what we call ‘blind spot¥.

The analysis started by looking at individual sectors and
sub-sectors within transport and examining known barriers

and are the basis for defining the policy and action framework
introduced in section 6.3. An illustration of the attendant
methodology is provided in Figure 21.

Some of the identified blind spots are not fully addressed by
the cross-cutting strategies, but they are essential to keep in

and policy solutions. Overall, 28 blind spots were identified, mind with regard to the policy and action framework in general.
some cross-cutting, others sector-specific. (We summarise th€hese key blind spots and possible strategies to address them
below.) Next, we identified strategies that help to address eadire discussed in section 8.3.

Figure 20:
Methodology overview

Sector projections

Barriers

Policy

B

Strategies
Cross-cutting
messages

Key

blind spots

Section 8.3

Section 8.2

J

Policy

and action

framework

Section 6.3

% Blind spots are areas that do not yet receive adequate attention in relation to their potential contribution to decarbonisation.
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7.2

Sectors: Freight is the elephant

in the room

There are a number of blind spots in urban and non-urban
passenger and freight transport, where whole sub-sectors
are neglected in policy implementation. These are shown

in Figure 22.

Many of them relate to areas where action is required by a
multitude of actors with a host of small-scale actions or
careful policy steering, rather than large-scale prestigious
investment projects. Addressing non-motorised mobility

for freight and passengers, for example, appears to be less
attractive to decision-makers than building metro lines or
supporting cutting-edge vehicle technology. The same is
true for freight, where a fragmented system of competing
operators make policy intervention a challenge. Additionally,
technological options for heavy-duty and maritime freight

are still under development.

Similarly, international transport is projected to account for

7.3

Policies: Implemented frameworks
continue to support unsustainable
options

A key element in policy-making is to create an economic
framework that drives desired behaviour. With some notable
exceptions, current policies in most Asian countries still
encourage the use of fossil fuel-based individualised transport
through, for example, fossil-fuel subsidies. But economic

and price incentives don't stop at the gas station. There are
many ways to influence mobility choices, from purchase taxes,
registration fees and annual vehicle taxes to parking fees, road
tolls based on emissions or vehicle size, and the cost of shared
alternatives. To date, however, only a few countries have made
use of these tools to steer mobility choices.

At the policy level, most countries show a clear lack of attention
to the diversification of options. B&lopment o en

concentrates on improving infrastructure for cars. Shiing the
focus to a mix of di erent modes will deliver better mobility and
help reduce the negative e ects of transport.

over a third of transport sector emissions in Asia by 2030 andFor rural passenger transport and freight, the extent that they
e orts to coordinate action at the international level have so can be electrified and the role of biofuels in the future energy

far fallen short. Coordination is also needed at the regional

mix are not yet clear, hindering the implementation of policies

level, given the importance of interregional trade as a driver and incentives.

of Asian freight demand.

Figure 21:
Sector-based blind spots

International transport :
as a blind spot

Urban freight

of commercial freight

Non-motorised solutions

Freight sector as a blind spot

Focus on parcel delivery instead

Non-urban freight
Coastal & inland waterway

shipping
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Especially in the absence of a clear technology path for
heavy-duty transport, it is essential that the internal

combustion engines used in the freight sector be as e icient

as possible. While this also makes economic sense, regulation
requiring minimum energy or GHG emission standards is
lacking. Credit lines should be made available so that operators
can procure modern, high-e iciency vehicles.



7. What is holding back action

7.4

Barriers: Politics and lack of
coordination are at the heart
of inaction

Figure 22: Lack of coordination is another key barffghough it is o en
Policy-based blind spots overlooked. This includes coordination between di erent
actors within the transport sector, between di erent sectors
Cross-cutting and across di erent policies and regulations. The result is a
Phasing-out of fossil fuel subsidies fragmented policy framework that in many cases sends
Economic & price incentives $hi to low-carbon options contradictory signals_
Stopping harmful activities

The motivation for GHG reduction measures in rural areas is
low, in part because the auxiliary benefits of policy action, such
as improved air quality, are less salient. There is also a lack of
engagement with non-government stakeholders. Similarly,
greater e orts are needed to ensure that the broader public is
informed about what is at stake, the choices available, their
consequences, and the options for mitigating negative e ects.
Freight Finally, while countries o en seem to prefer large and highly

Emission and e iciency standards for heavy duty vehicles prestigious projects, there is a pressing need to devote

Role of electrification of freight vehicles additional attention to pursuing the cost-e ective if dull work
of optimising existing systems.

For example, empty truck runs and sub-optimal routing can be
avoided, and under-utilised rail tracks can be used much more
e iciently.

Figure 23:
Barrier-based blind spots

Politics
Lack of e ort to ‘take people along’

Preference of policymakers for
high-prestige projects

Lack of motivation for action on GHG
reduction in non-urban areas

Capacity & knowledge Economics & finance

Lack of integrated planning Fragmentation of logistics providers

26 For a full overview of barriers, see annex 3.
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8. Enabling transformation

This section summarises three sets of findings and strategies developed during our
analysis. Section 8.1 presents key principles for a successful transformation of the
transport sector. All six principles are important for planning a more sustainable and
decarbonised transport system. Section 8.2 outlines opportunities for facilitating
change. Finally, section 8.3 elaborates on section 7, developing strategies to address
important ‘blind spots’ — that is, o0 en-overlooked issues that governments need to
consider to when developing future transport systems.

Figure 24:
Decarbonising transport in Asia: Pillars for action

Enablers for change
Section 8.2

Developing an integrated national
transport vision and strategy for
decarbonisation is key

Adopting a systemic approach will
enhance design and implementatio

Transforming the financing
of transport will enable sustainable
systems

Developing and communicating
local evidence will motivate and
strengthen decision-making

Taking people along is a prerequisi
to transforming transport

Collaboration within the Asia regio
provides opportunities for enhanceg
action

Addressing blind spots
Section 8.3

Transforming transport will not be
possible without tackling freight

Integrated planning will be essenti

for tapping the full potential of the

transformation and managing its
complexity

Infrastructure improvements and
low-cost solutions can increase
overll e ectiveness

Consistent policy and price signald
are necessary for achieving
development and climate goals

Transport systems need to build
on diverse mobility options

Discontinue counterproductive
and harmful activities




8.1
Foundational principles for transport decarbonisation

This section discusses six foundational principles for transitioning to a decarbonised transport system in
Asia with su icient speed to avert catastrophic warming. Taking these considerations into account will help
decision-makers to create the appropriate enabling environment suitable for their national context.

Failure to act now will result in high The transition to a sustainable, Emphasising the creation of a just
costs from infrastructure damage, balanced and inclusive growth model  and equitable transport system will
economic disruption and increased can address climate change while help to ensure broad public support
potential for conflict. delivering considerable economic and  for change.

social benefits.
Transport systems are slow to respond Mobility impacts individuals in a society
to policy, as infrastructure o en requires Decarbonisation o ers tremendous in a variety of ways, shaping not only
years for planning and construction, and potential to build better, fairer and more our quality of life, but also the economic
users are reluctant to change habits. sustainable mobility systems while relationships in which we are embedded.

also generating economic growth. The The fundamental transformation of a
The window of opportunity is closing:  required investment in infrastructure and transport system thus has far-reaching
Without decisive action in the next few new technologies can strengthen local e ects on society and the economy.
years, the cost of inaction will increase. economies and value creation.

The momentum of growing national Ensuring an improved system that pro-
climate ambition and social awareness A cleaner, safer and less congested vides fair access to all individuals will be
should be utilised to solve the multi- transport system can reduce the vital for guaranteeing long-term public
ple challenges facing current mobility  health impacts of transport while also  support for the transformation process.
systems. cutting productivity losses from long Equally important is to ensure that those
commutes and tra ic congestion. most a ected by the transformation are

Establishing an enabling environment  Enhanced e iciency can also help to not le behind.
needs to start now — action can’t wait  make businesses more competitive.

until everything is in place: Immediate Social dialogue, social protection
action is possible without compromising Countries with existing automotive and measures and funds to help a ected
future decisions on where to go. petroleum sectors can build on their communities are required for a just
No-regret options include: know-how to harness the opportunities transition.

presented by new technologies and busi-

ness models. However, transformation It is essential to involve those that face

will require re-skilling the labour force, the negative consequences of today’s

and dedicated policy will be needed to  system, including women and young

e Improving and expanding existing ensure a fair transition to the new systenpeople, and those that will be a ected by
public transport options change, such as low-income households,

Net oil importing countries can reduce  or workers in the fossil fuel or automotive

expenditures on fuel imports and use  industries.

associated savings to defray the initial

+ Supporting electric vehicles & cost of the transition.
charging infrastructure

* Removing fossil fuel subsidies

» Fostering integrated planning

* Increasing vehicle e iciency
and reducing vehicle weight
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8. Enabling transformation

emissions in the transport sector will

According to most models, reaching zeroMany Asian countries are ideally Featuring transport explicitly in
situated to leapfrog to a multi-modal, international commitments can draw
shared transport system. the attention of financial backers and

depend in part onarbon o sets: that
is, the reduction or removal of carbon
dioxide emissions in other sectors.

technical supporters.
Most countries in Asia rely heavily on
walking and cycling for transport needs. A growing number of public and mul-

However, direct carbon capture from the In such countries, transport systems are ti-national donors are looking to support

atmosphere is still unproven at scale.
And there are limitations to the use of
forests and soils as carbon sinks. The
uncertainties surrounding the o setting
of transport emissions only emphasize

not yet built around cars. Accordingly,  countries with high climate ambition. The
such systems — despite their current NAMA Facility’s Ambition Initiatigeone
deficits — can serve as a foundation of arsuch example. For Asian countries, the
improved, low-carbon system. Asian Development Bank’s commitment
to fully align its operation with the Paris

the need for robust emissions reductionsimproving and expanding existing trans- Agreemenis particularly relevant. The

in the transport sector.

Accordingly, to achieve full decarbon-
isation by mid-century, ambitious
intermediate targets at the national
level are needed. The adoption of
such targets can help transport deci-
sion-makers to implement adequate
measures.

More developed countries will need
to take initiative, with others follow-
ing suit as swi ly as possible.

port systems can turn an involuntary reli-adoption of clear and ambitious targets

ance on cycling or walking to a deliberateand strategies can help to guide donors,

choice among shared and non-motorisedenhance cooperation between countries

solutions. with similar challenges, and enhance
learning from best practice.

Countries in Asia that already have a high

level of dependence on personal vehiclefAmbitious and clear strategies and

should consider adopting instruments  targets can reduce uncertainty for private

that make alternate modes of transport investors. While larger infrastructure

more attractive and personal car owner- investment is o en in public hands, the

ship less desirable. transformation of the transport sector is
also presenting numerous investment

To be sure, a change in popular mindset®pportunities for the private sector, for

will also be required for the transforma- private companies will need su icient

tion to succeed, for cars are still seen as capital to design and manufacture

an enticing symbol of status and wealth. electric vehicles, charging infrastructure,
and alternative fuel production facilities.

Governments can help to encourage Ensuring stable frameworks that

sustainable attitudes by enlisting the make such investments profitable

help of strategic partners, such as will enhance private investment in

civil society organisations. low-carbon solutions.
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8.2
Creating an environment for change: moving from silos to systems

Creating the appropriate policy framework to drive the transformation towards the envisioned zero carbon transport
system in Asia is paramount. Building on our foundational principles, the following six enablers can create a conducive
environment as well as strong momentum for transformative transport policies and strategies

1 2

Developing an integrated national Adopting a systemic approach will
transport vision and strategy for enhance design and implementation
decarbonisation is key

Fragmented transport policy framework® aren one factor Numerous factors will be crucial for the success of the
preventing ambitious decarbonisation action. On the one hanttansformation, including enhanced capacity at all levels,
there may be lack of alignment between climate, energy and improved information availability, the active participa-
transport policies. On the other, transport policies themselvestion of all stakeholders, a consistent policy framework
may be incomplete or send conflicting signals. and su icient funding support. While the tools and technol-
ogies that can be leveraged to transition towards a zero-carbon
The adoption of a strong vision for a balanced, multimod-  transport system are largely known, their successful implemen-
al and sustainable transport system can provide the guid-  tation requires the right ‘enabling frameworks’. Capacity build-
ance necessary for the creation or revision of policies and  ing, an expanded knowledge base, and public opportunities for
measures. Such a vision can rally much needed support from garticipation will be important for the implementation of local
broad set of stakeholders — but only if it is centred around peasolutions, especially when measures a ect a large part of the
ple, and not cars, and only if it aims to ensure equitable, healthgpulation.
and safe mobility for all.
Solution strategies will benefit from considering the
The decarbonisation strategy to be adopted will depend increasing complexity of modern societies. Mobility is a cru-
on each country’s starting point. Countries with already cial foundation for economic activity, and is interwoven in every
high per capita emissions and motorisation rates must focus @spect of our lives, particularly in urban areas. At the same
the transition to decarbonised systems. By contrast, countriestime, available energy sources and land use patterns influence
that today largely rely on shared and non-motorised transportthe decarbonisation options that are available. While many
should focus on innovation and early intervention, to ensure asolutions are of a purely technological nature and sector-spe-
low-carbon development pathway for the transport sector.  cific, such as electric vehicles, solutions in other areas — such as
land-use planning — have much broader impacts. Accordingly,
A sustainable vision must ensure that key blind spots are policy measures in such areas must be carefully developed and
addressed. While the specifics will vary between countries, theonsidered in collaboration with relevant stakeholders while
required deep decarbonisation will not be possible without a also giving attention to potential knock-on e ects.
balanced approach that encompasses extensive use of shared
mobility and non-technology solutions, such as enhanced  Local and regional players, working in close collaboration
urban planning. with national governments, will be essential participants
in the transition process.
E ective implementation requires clear targets, includ-
ing targets for GHG emissions, access, air pollution and safety.
Clarifying the contribution to be made by di erent sub-sectors,
such as the hard-to-abate freight sector, will further strengthen
implementation, but the strategies should also be clear on the
planned policy instruments for reaching defined targets.
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8. Enabling transformation

3 4

Transforming the financing of transport Developing and communicating local
will enable sustainable systems evidence will motivate and strengthen
decision-making

The public sector spends billions each year on transport. MosDecision-makers are o en forced to take action despite limited
of this money goes to expanding and maintaining infrastruc- knowledge about a situation or set of relationship. Such infor-
ture, particularly roads. At the same time, many countries aremation deficits are the bane of good policy outcomes, for when
still subsidising fossil fuels and/or granting tax breaks to unsusebust data are lacking and few independent studies have been
tainable transport modes. performed, vested interests may hijack the debate, advancing
narratives or perspectives that do not serve the public good.
The transformation can only be successful if public
budgets are aligned with a zero-carbon and sustainable Reliable public data and independent expert analysis are
transport vision. Critically reviewing existing spending and an important foundation for informed decision-making.
reallocating budgets could go a long way given prioritisation oData gathered by private entities that are valuable for policy
low-cost solutions for sustainable transport and exploitation oflecisions — such as data maintained by shared mobility provid-

their full potential. ers — can be absorbed into public databases given the passage

of legal frameworks that preserve confidentiality. These data
Moving from indiscriminate subsidies to targeted sup- can then furnish an important basis for studies on the transport
port for those in need will support social justice while sector conducted by academic researchers, government depart-
providing consistent market signals for greater decar- ments and policy think tanks.

bonisation. Geneal subsidies o en benefit higher-income

households more than the poor, particularly energy subsidiesStudies that examine all e ects of policy measures at the
Lower-income households use less energy and less frequentlpcal and national levels can strengthen policy formation.

own a motor vehicle. Nevertheless, such households expendBhe findings generated by studies on policy impacts in other
higher share of their income on energy and transport. Increasesuntries or regions of the world may not always be applicable
in energy or mobility costs can be counterbalanced for house+to a given local context. It is therefore paramount to assess
holds in need through direct transfers or by o ering alternativeg ects in each specific context and to consider all positive and

a ordable mobility options. negative impacts. The adoption of national guidelines for such
analysis can help institutions to examine the full spectrum of

Internalising the total cost to society, including damage potential e ects.

to the climate and human health, in pricing f or di erent

transport modes and fuels will help to steer behaviour When examining di erent options using multiple criteria,

towards sustainable solutions. Current fossil fuel prices are a lifecycle approach will yield more e ective results. When
significantly detached from their full cost to society. Internal- researchers seek to calculate the climate benefits of various
ising such externalities based on the ‘polluter-pays principle’ measures, considering their full lifecycle will provide more
with the help of taxes or other economic instruments will makeobust results.
sustainable options more competitive.
Information campaigns should be launched to dissemi-

Pandemic recovery spending that is not yet dispersed can  nate evidence. Communicating the pros and cons of policy
help speed up the transition. It is not su icient to allocate a instruments and actions, their local impact, and measures
share of the pandemic recovery to ‘green’ and ‘sustainable’ a¢aken to alleviate negative consequences will enhance public
tivities. It is equally important to refrain from investing in activiawareness and support, and is particularly important as an
ties that are at cross purposes with sustainable development.accompaniment to controversial decisions.

73



5

Taking people along is a prerequisite
to transforming transport

Mobility is deeply interwoven in our economic and personal Accelerated action and enhanced participation can go

lives. Thus, any proposal to change to the existing system is hand in hand. A range of no-regret measures can be imple-
sure to attract critical scrutiny. While there are many existing mented immediately, such as vehicle e iciency standards and
shortcomings in the transport sectdhe public o en opposes EV support schemes. At the same time, enhanced stakeholder
reform measures, particularly when livelihoods are potentiallyparticipation can support the elaboration of a collective vision
at stake. In extreme cases, resistance to reform can culminatend strategy for a decarbonised transport sector.

social unrest. It is therefore crucial to understand the motiva-

tions underlying opposition to reform measures, and to develop

strategies that allow naysayers to be transformed into advo-

cates for change.

Policy assessments are inherently subjective. Public opin-

ion regarding potential policy measures in the transport sector
is 0 en dominated by personal financial and lifestyle concerns.
Additional criteria that inform individual assessments include
the potential policy’s e ects on convenience, social justice, and
health & safety. The weighting of these elements will vary based
on the individual’s cultural background, available transport
alternatives, and individual preferences.

Communication and engagement supported by evidence

is key. Engaging with a wide set of societal groups from busi-
ness to civil society can help policymakers to better understand
the needs and concerns of represented groups, thus enabling
the design of appropriate policies. Such engagement can also
build trust and understanding, allowing stakeholder represent-
atives to act as message multipliers. Such outreach must build
upon robust data and empirical evidence on all of the anticipat-
ed socioeconomic e ects of policy measures. Ensuring a broad
set of voices are engaged in the dialog process will improve the
quality of implemented policies and will help disseminate new
narratives concerning the need for a sustainable transport sys-
tem. This, in turn, requires the provisioning of su icient funding
for stakeholder engagement and communication.
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8. Enabling transformation

6

Collaboration within the Asia region
provides opportunities for enhanced
action

While most of the policy actions to decarbonise transport are The transport-sector activities being undertaken by UNESCAP

being taken at the local or national level, there are also numers another example of regional collaboration. The Committee

ous opportunities for international collaboration within regionson Transport aims to help countries identify transport policy
options that are in alignment with the SDG Agenda, including

Using international platforms for collaboration and ex- a trans-Asian railway initiative, an initiative for inter-island

change will enhance knowledge and strengthen national shipping and maritime transport, and the harmonisation of

strategies. In October 2021, twenty-one national governmentgransport standards.

signed the Aichi 2030 Declaration on Environmental Sustainable

Transport, which aims to trigger transformational change in  Regional policy approaches can help overcome national

the Asian transport sector. The declaration provides a com- challenges, especially in smaller countries. As most of the

mon platform for EST members to report on progress made ircountries in Asia have access to the aforementioned initiatives

achieving international climate commitments. The signatory and other regional collaborative forums, countries can use

nations have also agreed to exchange knowledge regarding existing platforms to articulate their particular challenges. For

enabling policies, institutional frameworks, and financing example, while igulations on used vehicles may be di icult for

mechanisms. small countries to implement, a coordinated regional approach
can strengthen the enforcement of used-vehicle rules. EV infra-

Similarly, the Asian Development Bank recently initiated the structure development is another topic area that promises to

Asian Transport Outlook, which seeks to strengthen the interri@nefit from regional coordination.

tional knowledge base on transport. This open-access platform

collects important transport data and policy information,

allowing each country to track the international implementa-

tion of the SDGs and the Paris Agreement. The platform also

contains information concerning regional initiatives such as the

EST (ADB, 2021).

Strengthening connectivity and creating common mar-

kets and policies will benefit regional economies and can
support national decarbonisation. National governments

can already take advantage of existing policy partnerships, such
as the Association of Southeast Asian Nations (ASEAN), which
has nine member countries. Among other activities, ASEAN has
established a fuel economy platform, which led fual Econ-

omy Roadmagor light-duty vehicles. Building on this roadmap,
the International Transport Forum (ITF) and UNEP have started
to support the development of a regulatory framework for ASE-
AN member states.
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Myth 6: Reducing fossil fuel subsidies depresses economic growth and disproportionakly a ects the poor

The transport fuel mix in Asia has barelyjum impact would be felt by the energyhis implies that governments should
changed in the last twenty years. Oil asector and energy-intensive industries.be able to reduce subsidies and use
counted for 91% of the fuel mix in 2000However, higher fossil fuel prices would portion of savings to compensate
and 88% in 2019 (ADB, 2022 forthcomdrive improvements in energy produc- households for higher energy prices
ing). Developing Asia is home to muchtivity and reduce energy demand. In allwithout hurting the economy. However,é
of the world’s energy poor, with some three countries, reform was projected tehielding the poor from the adverse im-
615 million people having no electricitycause larger macroeconomic impacts pacts of higher energy prices will require
and about 1.8 billion burning firewood, in the short term than in the medium toa major redesign and strengthening of
charcoal, and crop waste for their dailylong term. The long-term GDP impactsgovernment safety nets. New and aug—é
needs. were estimated to be marginal or evenmented programs will also be necessary
positive when all savings were reallocato ensure the poorest are protected.
The Asian Development Bank modelledd back to households. However, reform :
the impact of eliminating fossil fuel outcomes were mediated by numerous Adapted from ADB (2016)
subsidies in Asia, using three countriedactors, including subsidy volumes, :
as an example: India, Indonesia and subsidised fuel types, their role in the
Thailand. In these countries, subsidiesenergy mix and economy, and domestic
constituted 2.7%, 4.1% and 1.9% of GBRergy infrastructure.
in 2012. The study found that the maxi-



8. Enabling transformation

8.3
Addressing blind spots

This section outlines strategies for addressing important ‘blind spots’ —
that is, issues that are currently overlooked or underrated, but which will
be essential for the decarbonisation of the transport sector. Tackling these
issues will be important when designing an enabling environment for
sustainable, decarbonised transport. Figure 25 provides an overview of the
discussed blind spots.

In the following, we discuss why addressing each blind spot is essential for
the transformation of the transport sector towards zero-carbon mobility.

We also outline some strategies that can be used by decision-makers to
ensure these issues are adequately considered in national policy formation.

Figure 25:
Overview of key blind spots

Sector-based Barrier-based Policy-based

Lack of integrated planning
Freight is the neglected child leads to patchwork systems that
of transport decarbonisation waste the pagntial of e icient
transformation

Inconsistent economic and price
signals distort the market and
increase uncertainty for investment

Focus on new infrastructure The focus on technical
overlooks lower-cost options solutions prevents focussing

of optimising existing systems on diverse mobility options

Counterproductive
and harmful activities continue




1

Transforming transport will not be possible without
tackling freight

Freight transport is projected to be responsible for half of transport emissions in Asia
by 2050 (ITF, 2021b). Nevertheless, few policies are in place to address this challenge

Solutions to decarbonise freight will vary depending on the national context.
However, in all countries, decarbonisation will require the logistical optimisation of
freight delivery inambination with a shi from road transport to lower carbon modes
(including in particular water and rail). For urban and short-distance freight, reliance
on electric vehicles is a feasible technical option.

Strategies for addressing this blind spot:

e Ensure that both urban and non-urban freight are specifically considered in
government NDCs and overall transport strategies, and that they make an adequate
contribution to GHG emission reductions.

¢ Improve data collection in the freight transport sector to enable governments and
industry stakeholders to guide policy making and improve logistics.

» Develop or strengthen existing fuel e iciency or emission standards for trucks as
part of a national freight strategy.

e Establish or strengthen institutions or departments of government responsible for
freight decarbonisation.

« Promote active dialog between policymakers, freight operators, and business
representatives in order to harness the expertise of each group and develop tailored
solutions, ideally as part of formal platforms for exchange. Create partnerships
between the national government and industry leaders to tackle the sector’s
complex challenges.

< Enhance the knowledge base on the cost and employment e ects of di erent
mitigation options through dedicated institutions or as part of a mandate for
government departments that deal with the freight sector.

< Build knowledge and capabilities among government institutions, including ICT
tools for optimising logistics.

< Build knowledge and capabilities among transport operators related to enhanced
operations and maintenance, ICT solutions, and new technologies.

 Establish national funding mechanisms to help industry recover the high up-front
cost of investment in innovative technologies and equipment.
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2

Integrated planning will be essential for tapping
the full potential of the transformation and managing
its complexity

What we really need is a revolution in urban transport — including a sharp reduction
in motorized travel and the establishment of a broad mix of clean and convenient
mobility options.

Integrated transit-oriented planning, both at the local and regional levels, can foster
compact urban areas while reducing travel distances. By providing safe and
convenient travel alternatives, transit planning can also discourage personal vehicle
use. However, this will involve significant changes to existing planning processes to
orient them to the transport sector. It will also require leveraging new technologies.

Strategies for addressing this blind spot:

¢ Create National Urban Mobility Policies (NUMPSs) to guide Sustainable Urban
Mobility Plans (SUMPs) at the local level as instruments to plan for mobility
systems, integrated into spatial planning activities.

* Incorporate transit-oriented development in city development plans, with
regulations for mixed use, greater restrictions on parking, people-oriented urban
design, and higher density housing around mass transit stations. Simultaneously,
it is crucial to provide adequate open space and other public amenities.

* Provide national funding programmes to help implement local action.

« Establish institutional spaces to draw attention to thematic areas such as walking,
cycling and freight, but also create spaces that enable integration between di erent
transport modes.

» Create personal incentives for individual government o icials to engage in
transport-related cooperative activities — for example, by making such activities
an explicit area of responsibility or performance target.



3

Infrastructure improvements and low-cost solutions
can increase overall e ectiveness

Among policymakers there is a strong bias towards new infrastructure projects,
despite the tremendous potential to optimise existing systems at a much lower cost.
Especially in low and middle-income countries, road and rail systems can be improved
through enhanced operations and maintenance, in part thanks to the adoption of
modern ICT systems.

Potential measures in this domain include new speed limits, better coordination
between freight and passenger transport providers to improve service quality and
maximise capacity usage, and improveaitr management systems. For countries
with railway infrastructure, existing railway lines can be improved to allow for higher
speed travel. Another option is to augment the frequency of train service.

Strategies for addressing this blind spot:

« Establish multi-criteria assessment as the basis for infrastructure project
approval; important criteria include lifecycle GHG emissions and the cost of
alternative, non-investment solutions.

e Create space for exchange and cooperation within sectors that feature a large
number of individual operators.

» Develop multi-modal solutions as a ‘quick win’ for utilising existing infrastructure.
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A

Consistent policy and price signals are necessary
for achieving development and climate goals

A range of policy instruments influence price formation in markets and thus have a
signalling e ect for market actors. Taxes are the most common instrument with a price
signalling e ect, yet there are many interventions that steer market behaviour, such
as government-controlled energy prices, emission trading systems, and public parking
fees. Such interventions can be a useful tool for nudging behaviour and encouraging
desirable economic and social development. In other cases, price interventions may
be justified by the need to account for the ‘external costs’ of an economic transaction
(such as the air pollution or climate damage caused by consuming fossil fuels).

Problems may arise, however, when external costs are not fully ‘internalised’ in the
transaction between economic actors, or if price signals have countervailing e ects,
encouraging contradictory behaviours or technologies. This may lead to wasted public
funding or increased uncertainty for investors.

Accordingly, policymakers should perform a careful review of pricing instruments

and potential reform of existing policies in order to eliminate conflicting signals and
enhance the e ectiveness of public spending. Insofar as reform entails adverse e ects
for certain segments of society, one may need to consider targeted relief measures.
Such relief measures also require careful assessment, including coordination with

a ected stakeholders.

Strategies for addressing this blind spot:
« Develop a knowledge base on the socio-economic costs and benefits of pricing
measures and potential reforms, di erentiated by stakeholder group in each

national and local context.

e Clearly communicate how the revenues are being invested in sustainable modes
of transport or to alleviate negative e ects on disadvantaged stakeholder groups.

¢ Conduct campaigns that engage individuals at all levels of society in order to
raise awareness for the benefits of pricing measures.



5

Transport systems need to build on diverse mobility
options

No single project, mode of transport, or technological solution can enable the full
decarbonisation of the transport sector. Replacing all vehicles with electric alternatives,
for example, will not deliver su icient reductions in GHG emissions (nor solve the
other challenges modern transport systems face). Indeed, high-speed rail, metro
systems and the electrification of vehicle fleets all represent partial solutions. For this
reason, policymakers must look beyond individual technological solutions and
consider the transport system as an integrated whole. Existing examples show that
this is possible and provides multiple benefits.

To achieve zero-carbon transport, action on multiple fronts is required: beyond
changes to infrastructure and the adoption of clean technologies, passenger and
freight transport systems need to become better integrated, and transport demand
must be shi ed to more sustainable modes.

Strategies for addressing this blind spot:

* Develop integrated national transport strategies that prioritise greater reliance on
renewable energy, and conduct assessments to better understand the benefits of
di erent transport modes and technological options.

« Consult with the private sector when exploring alternative modes of transport,
ideally by establishing dedicated platforms that enable regular dialogue to take
place. When necessary, government financial support should be provided to
incentivise action by the private sector.

« Support development of the knowledge base on the local benefits of multi-modal
systems in terms of improved access, equity, economic opportunity, health and
safety as well as reduced congestion and air pollution.
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6

Discontinue counterproductive and harmful activities

Introducing new technologies and systems that enable a sustainable transport

sector is just one part of the puzzle. We must also discontinue the practices that gave
rise to the challenges we face today, including in particular excessive reliance on road
infrastructure, privately owned passenger vehicles, and fossil fuel subsidies.

Currently, governments continue to invest heavily traditional transport infrastructure,
including in particular roads. While roads and airports do in fact represent one
element of the sustainable transport system of the future, policymakers would be

wise to reallocate a share of the current investment in these areas to more sustainable
alternatives, including public transport systems; rail, walking and cycling infrastructure;
and shared mobility services.

Urban planning plays an essential role in this context. Roadways, for example, can be
re-designated for walking, cycling or public transport. With the long-term integration
of transport planning into broader urban planning contexts, significant reductions in
trip length and duration can be achieved.

The common practice in many countries of granting subsidies and tax breaks for the
use of fossil fuels and other polluting activities continues to distort the market for
low-carbon solutions. Such subsidies are counterproductive and could be reallocated
to sustainable transport solutions or to help low-income households adapt to the
transformation of the sector. In this context, it is also important to consider how
municipal zoning rules, building codes and road design guidelines can perpetuate a
car-centric transport sector. Accordingly, law and regulations should be reassessed
and potentially reformed in line with the broader goal of enabling sustainable
transport systems.

Strategies for addressing this blind spot:

e Conduct a comprehensive analysis of existing policy frameworks and identify
policies and regulations that support unsustainable practices.

¢ Create incentive structures favgrnment o icials that favour the phase-out of
harmful activities.

» Establish regulations that limit harmful activities and create an e ective framework
for enforcement.

< Establishment regular data collection on all modes of transport, including freight
activities, walking and cycling, to ensure informed policy decisions.
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Key concepts

Net-zero vs. zero GHG emissions

Net-zero emissions means that a given sector still has Figure 26:
annual GHG emissions, but that these emission® aet by lllustrating the concept of ‘net-zero’
reductions elsewhere. Such o sets can be achieved in other

sectors, including in particular forests, or through technologies
that actively remove carbon emissions from the atmosphere.
The term ‘carbon neutrality’ is also used as a synonym for ‘net
zero'. Net-zero if
emissions
) equal removals
There are a number of concerns related to the economic and
B s ge . . Q
technical feasibility of removing and sequestering GHG 9
emissions from the atmosphere. The distinction between o >
the two concepts is therefore important for understanding §
the impacts of trajectories on the overall mitigation e ort. §
o
The termzero emissionsrefers to reducing GHG emissions
in a sector to zero, without the need to actively remove GHG
emissions from the atmosphere elsewhere (i.e. no o setting Removals from
iS necessary). carbon capture and
storage or through
NP forests

Well-to-wheel vs. tank-to-wheel
emissions

To be able to correctly interpret GHG emission information
provided in scenarios and other publications, it is important

to understand what they include. There are a number of used
concepts, depending on which part of the overall value chain

is included, as illustrated ifank-to-wheel (downstream)
emissions only include direct GHG emissions from the combus-
tion of fuels in vehicles. This excludes any emissions generated
in the production of these fuels, particularly for the generation
of electricity. The emissions for power generation are assumed
to be accounted for in the energy industries sector.

Figure 27:
Concept of well-to-wheel vs. tank-to-wheel

\r Pump to Wheels]/

Feedstock Transport Refining Fueling Tank to Wheels

L Well to Pump 4\

1\ Well to Wheels 1\

Own illustration based on Curran et al. (2014)



Tank-to-wheel (downstream) emissions only include direct Paratransit and informal transport

GHG emissions from the combustion of fuels in vehicles. This

excludes any emissions generated in the production of these Paratransit describes “transport services that are not regulated
fuels, particularly for the generation of electricity. Emissions by the public authorities and that are operated by private

from power generation are assumed to be accounted for in  operators, with little or no organisation, and that use various

the energy sector. types of vehicles, from carts to motorbike taxis, tricycles,
minibuses...” It is characterised by a complex and fragmented
Well-to-wheel (downstream and upstream) emissions system of actors, with operators organised to varying degrees

explicitly include emissions from fuel production, including (Bai & Lannes, 2021).

electricity generation. Ideally, they also include indirect

emissions from fuel production, which can be substantial — The term ‘informal transport’ is also o en used to describe

for example, from land-use change for biofuel production. paratransit, although technically the term ‘informal’ refers to
all economic activities that are — in law law or practice — not

This means that not all scenario data are directly comparable covered or insu iciently covered by formal arrangements.

if di erent footprint scopes are used. It also means that any This includes contributing family workers and is also used

analysis regarding the relative importance of sectors needs tomore generally to describe precarious working arrangements

take this into account, especially with higher shares of electri{ILO, 2020).

fication. For a realistic assessment of the GHG impact of the

transport sector, the assumptions made regarding the degreeParatransit is o en seen as standing in competition with o icially

of power-sector decarbonisation are essential (see also GlZ, operated public transport systems. However, it o en provides

2018; ICCT, 2020 footnote 12). the only available and a ordable method of transport for many
individuals, especially in lower-income countries. The sector

Both of these concepts relate to the fuel used to power also provides a substantial amount of jobs in parts of the world.

the vehicles and do not consider the emissions from the Its fragmentation and flexibility can o er opportunities for the

construction and disposal of vehicles, including batteries. design of transport systems, supplementing higher-capacity
modes, such as metros and BRT systems, to provide feeder
services that are low cost and locally adapted (Ba i & Lannes,

Blind spots and barriers 2021).

Barriers are factors that prevent action or that reduce the

e ectiveness of measures taken to decarbonise the transport Sustainable mobility/transport

sector. In this reportblind spots’ are areas that do not yet

receive adequate attention in relation to their potential con- Sustainable transport can be understood as “meeting the

tribution to decarbonisation. In this sense, lack of awareness,transport needs of current generations without compromising

means or political will to overcome a certain barrier could be ahe ability of future generations to meet those same needs”

blind spot, but also individual measures or subsectors that plgilack, 2010). This includes not only the need to reduce GHG

an important role for decarbonisation could constitute a blind emissions, which will compromise future generations. It also

spot. means ensuring that transport systems are safe to use, provide
access for all and do not harm people through air pollution or
noise.

Just transition

Policies to address climate change are increasingly urgent,

but they must ensure that workers and communities are not
neglected; indeed, workers and communities must contribute
to and benefit from current and future transitions. In that sense,
the concept of ‘just transition’ not only looks at the distribution-
al e ects of measures, but also recognises the needs of a wide
variety of stakeholders, while calling for them to be heard and
influence decision-making (CSIS & CIF, 2020).
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Key concepts

Nationally Determined Contributions
(NDCs) and Long-term Strategies
(LTS)

In the context of the Paris Agreement, countries agreed to
submitlong-term low GHG emission strategi@eshe UNFCCC.

By February 2022, 50 countries had submitted such strategies,
with the latest being Cambodia in December 2021. These
strategies aim to outline the path chosen by the country to
reduce their GHG emissions in the long-term, with most
countries developing their strategy until 2050.

Nationally determined contributions are also submitted to the
UNFCCC in the context of the Paris Agreement. Unlike the LTS,
NDCs are submitted regularly, every five years. They represent
each country’s commitment for GHG emission reductions in the
short-term. The nature of the commitments vary and include
absolute emission limits, reductions below a defined historic
emissions level, reductions below projected business-as-usual
emissions or intensity-based targets. Some countries have
committed to a set of actions instead of setting GHG emission
targets.

Initial NDCs were mostly submitted in the run up to the climate
conference in Paris in 2015. Since then, most countries have
submitted an update of their NDC. Most contain targets for 2030.
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Abbreviations

Acronym Definition

ADB Asian Development Bank

ASEAN Association of Southeast Asian Nations

ASI Avoid-Shi -Improve

FAME Faster Adoption and Manufacturing of Electric Vehicles scheme
GDP Gross Domestic Product

GHG Greenhouse gas

HDV Heavy-duty vehicle

ICCT International Council on Clean Transportation

ICE Internal combustion engine

ICT Information and communication technology

IEA International Energy Agency

IFC International Finance Corporation

ILO International Labour Organisation

IMF International Monetary Fund

IPCC Intergovernmental Panel on Climate Change

ITF International Transport Forum

LDV Light-duty vehicles

LTS Long-term strategy

MRV Monitoring, reporting and verification

NDC Nationally determined contribution

NEV New energy vehicle

OECD Organisation for Economic Co-operation and Development
SLOCAT Partnership on Sustainable, Low Carbon Transport

SUV Sport utility vehicle

TERI The Energy and Resources Institute (India)

TOD Transport-oriented development

UNESCAP United Nations Economic and Social Commission for Asia and the Pacific
UNFCCC United Nations Framework Convention on Climate Change
usD US dollar
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Annex

Annex 1
Overview of transport targets by country

Documents submitted to the UNFCCC In NDC or LTS

Initial NDC NDC update LTS GHG transport target non-GHG transport
target

Afghanistan

Armenia

Azerbaijan

Bangladesh

Bhutan

Brunei Darussalam

Cambodia

x

China

Georgia

India

Indonesia

Iran

Japan

Kazakhstan

Kyrgyzstan

Lao PDR

Malaysia

Maldives

Mongolia

Myanmar

Nepal

Pakistan

Philippines

X
X

Republic of Korea

Singapore

X
x

Sri Lanka

Tajikistan

Thailand

Timor-Leste

Turkmenistan

Uzbekistan

XXX XX XXX XXX XX XXX XXX [XX[X[X|X[|X|X[|X|X[X][X[X

Viet Nam

Sources:
https://www4.unfccc.int/sites/ndcstaging/Pages/Home.aspx
https://changing-transport.org/tracker/
https://sdgs.un.org/sites/default/files/2021-10/UNCRD_14th%20EST_Aichi%202030%20Declaration-20%200ct%202021-ADOPTED_0.pdf

https://data.adb.org/dataset/asian-transport-outlook-database
https://cleanairasia.org/sites/default/files/2021-06/Policy%20Brief%20-%20Mainstreaming%20E-Mobility%20in%20SE%20Asia. pdf
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Annex

Net-zero commitments

Specific targets
(national and international)

Net-zero economy-wide
pledge

Aichi Declaration

X

E-mobility

Rail Mode share

X

XX |x|X

X[ X | X | X

XX [X|X|X|X

99



Annex 2

Overview of transport policies by country

National transport vision statement

National transport strategy

Exists Sustainability Climate featured Published Climate mitigation
featured in vision in vision featured in strategy

Afghanistan X no no qualitatively
Armenia X no
Azerbaijan X pre-Paris
Bangladesh X no pre-Paris
Bhutan X ‘green’ both
Brunei Darussalam X no both
Cambodia X no
China X ‘green’
Georgia X no
India X
Indonesia X no
Iran X
Japan X no pre-Paris
Kazakhstan X no
Kyrgyzstan X
Lao PDR X no
Malaysia X no both
Maldives X no
Mongolia X
Myanmar X ‘environmentally friendly’ pre-Paris
Nepal X no pre-Paris qualitatively
Pakistan X ‘environmentally friendly’ qualitatively
Philippines X ‘environmentally friendly’ qualitatively
Republic of Korea X no
Singapore X no no both
Sri Lanka X no no qualitatively
Tajikistan X no no pre-Paris qualitatively
Thailand X _ no both
Timor-Leste X no no
Turkmenistan X no no
Uzbekistan X no phase-out of hydrocarbons
Viet Nam X no pre-Paris
Hong Kong, China X ‘environmentally friendly’
Taipei, China X ‘green’
Sources:

All'information unless explicitly specified frotips://data adb org/dataset/asian-transport-outlook-database
https://theicct.org/sites/default/files/publications/HDV%20Stage%203%20Fuel%20Consumption%20Standard_ICCT_20160708.pdf

https://theicct org/pv-fuel-economy/

https://theicct org/publications/fuel-consumption-stds-hdvs-india-update-201712

https://www iea org/policies
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Annex

Policy instruments in place

Climate adaptation
featured in strategy

Fuel economy
standards

EV incentives

Biofuel mandates
(biodiesel | bioethanol)

ASEAN LDV

ASEAN LDV

national LDV/HDV*

0% | 4%

national LDV/HDV®#

purchase, tax, manufacturing

0% | 10% by 2022

ASEAN LDV 30% | 5%
national LDV
ASEAN LDV
ASEAN LDV 10% | 0%
ASEAN LDV
ASEAN LDV
national LDV 2% | 10%
ASEAN LDV 3% | 10%
ASEAN LDV 7% | 5%
0% | 5%
1% | 0%
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Annex 3
Overview of barriers for ambitious decarbonisation policies

The barriers identified below are based on a literature review degrees to countries, based on their individual situation and
and the experience of council members. In principle, there arean vary in relevance and detail between passenger and freight
six large groups of barriers to the adoption and implementatiomansport and urban and non-urban mobility.

of measures to decarbonise transport. They applyi erent

Politics
National & international level

Decarbonising transport is not a priority
» Conflicting priorities

Vested interests of incumbent industries

Distortion of facts related to economic
and social e ects of measures

Real and perceived public opinion

Individual level (decision-makers)

Need to address interests of constituencies

Election cycles not matching long-term
strategies

Lack of empowered women and gender
minorities in decision-making positions

Economics & finance

Economics

Capacity & knowledge

By type of capacity
« Capacity to design & manage integrated
transport/energy infrastructure

e Lack of business models for the private sector

» Lack of business models for public sector

* Manufacturing capacity and related skills investment

e.g. electric vehicles .
g ) Finance

* Capacity to apply new technology * Restricted public budgets

* Limited understanding of small, informal
passenger and goods transport networks and
supply chains, and the gender di erentials

» Lack of incentive / opportunity for private
investment

» Limited access to international public and

* Transport is perceived as infrastructure ) .
private funding

not a service
o . : » Available finance going to fossil fuel activities
+ Communication and information

dissemination with the public
¢ Multi-disciplinary working
By stakeholder group
¢ Policy-makers
* Implementing institutions
¢ Financing institutions, esp. commercial banks
* Private and public operators
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Annex

Annex 4

List of countries & regions analysed

The following countries & regions are included in Asia,

based on the ADB definition:

Afghanistan
Armenia
Azerbaijan
Bangladesh
Bhutan

Brunei Darussalam
Cambodia

China

Georgia

Hong Kong, China
India

Indonesia

Iran (Islamic Republic of)

Japan
Kazakhstan

Kyrgyzstan

Lao People’'s Democratic Republic

Malaysia
Maldives
Mongolia
Myanmar

Nepal

Pakistan
Philippines
Republic of Korea
Singapore
Sri Lanka
Taipei, China
Tajikistan
Thailand
Timor-Leste
Turkmenistan
Uzbekistan

Viet Nam
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